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Tk& writer wlsli#s to ©:^ pr@sB h.is tn€l.efet©-an@ss 
to B* Mm- Klxeai .for the sG.gg@sti©ii -of this- problem aad 
tm his gamr i^is hmlp ant eaoottrageasiit throagh^cmt its 
H© ^ai®o miBhm to  ^ his to Dr» 
0» H* Eiol3iar€s©a for his atflee aad help tlir&mglio«t tli© 
I'laseeticidal .sttt4i©s. 
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SHsgmciBAi. mmm m sn Mimmm HifiB0G¥0X.ics 
mmQmmtm 
la tfee flsXi ^  ©apgamt# aie'©tiB® has 
ioag stso4 as .-caift -iaf- tiie f»w ccmpmaAs leaftas i«fk©4 las©#-
pe©p#rtl##» flie aetif® frlaelflm^ ©f th.#. otiier 
tap^ptaat istssetleli#® slii'el mm «xtm©ts of- pyre* 
thrtss- tmm pyj^ etitnm f2.#w#rs- aad mtmmm frm #if:iTls root 
d0' mot m&tmin nitT&gm-* i& aeeoiptiugly the mlj 
eoa^roM la thm iiitr#g©a tim% has tJsea wl#«ly 
as m ta®0et4ei&# 
Stmtl®® aai»t-^ea %©• A^-tefsilae tli® atemie- linkage 
resfmstlXe fw the hi# tox:le-tty csf nl-ootin© liair© lj©©a 
•witliotit B-mm&B fis-i QheM-Btn m well as ©atosol^ gtsts h&m 
•&&m to toellef® that the lilgfe. tmieltj of -aieotlii® Is da© 
to psetiliar mQl#:cular strmeturs' ©f tli® c^poimd as a, 
^©1® ratfeer tb#® t# my slagl# mtiaiio- 3,iB]feag© '©a? 
Tliis ld#a, is ba&-@4 «. th& fast that tlm tm ©1©8©-
ly r@lat#A td ai.e#tta® w^Ksli hmm ^ea iiiT«stigst;®4 fm 
is«#<3tietdal. prop@rfi#s- a»t iAl©li appear txmi m piir^lj 
stsmctmral ©taadfelat to M •laali' subtly tiff©r©at tTm 
BlQotlae# luaw of' a low oxder &i t'Oxlcity* 
lir«n if tiiis -©0a©@pt wex® mTT&&% ©xpeet 
til® exlsteae# of a s«ri#s of ©f t.© i^e-ity 
appT©stc3il-ag ant 0Y#b smrpassing tliat ©f aio-etlae. Up t© t&@ 
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t# wmmm •aS.I. atei@ii»|,» I'lm tto»- w^as|e#fet8ii.» f&t 
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wtM %!• as@l»i^ iifna m&. 
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Tkmy mm aM fmimA tQ fetti?# m •f«3ya,t|ir^y im 'm€mc ^ 
©ttj ^ t«fe liii?tsttf®& tMt tliii a«el-.«B wmm tli© 
*lm tm- thm tm|©,tty ta Tim-
B ©* g#- BikmhrnrMsm -aai B» li« 3: 
mm tmmu 
Agr* ^1 
Unpublistied MrS-. ,  ^
4 LaForge, J. iiJii. Chem. Soc., 50, 2471 (1928). 
a M H 
GSi—m.» 
mh—m m—9H, 
Glii-i^ ®i--CM ^fi,8 
^ L Wi» 
fisiiag th0m  ^a Iw €t toxislty althcra#. testa m 
-e- j^JiMaAs vm  ^ mi® m th& kydrsalloi^ iaes* BarlaH'. 
5 
m&. Iie1m3?€s©a Ssltto f®ma4 liexaliya3rml©#-iiiB© to 
lie 0f ®, Im ori»2* -of' toxicity* fhts widsene© w©m2.i support 
%fa# ttot tli© sm%% of tmielty ia sle t^ia® 4@©-s 
aot- 11® im tkm •psrr&HM.m rlag. 
W^mL %km-B Hayi-aa sagg#st©4 tJiat lit^  
toxliittf ial#i'l l» &nm te «a s@eias«iat.l,©ii of to2:iei't3.®s frcm 
%hm- pjTMlm rt.ag aat tli« rimg as ay® 
ka«a %Q ha-re a -o-ertalii togre# of %mi&i%j h® be­
ll® wt & E^mt&v ^3?t  ^tHe t'Oxlcitj to- X%% in %hm pyryoll^  
Mm- mmlmm*. 
5 Bl0liaird-soa ami aaith, Ualted States <3  ^ Agrleultttl*® 
lulXetiw »©•» 1160. 1X9as)."-
fli# 00»el:msJLoas fi*©m tli© %w*3 a@rl®® -©f -eoii* 
plants mm la agre^stat witli Tattei'-sfleMs® id&a 
that %M -wfedl® «k©iii> ©f tH©- iii,e9tta« mol@emle tBeiiiUlag its 
spatial ansa^saEit eoatrt1>at© te its p#t«i?iy. 
f&llowiag lnwstigtttioa was m th# 
a»stiiapti0xi tlat if a s-ejpl^ s pyrTOlldia© €#3?i:Tmti¥©s 
ipr»paa?e4 m& tto#ir 4iaBoctsttt-fm ©<i»!taats memsmrM as w®ll 
as theiT toxicity to ia®®®t,s  ^ a ^a4i«Bt ^©rrelatiom vaai^  
•fee f«q«t tfce two B®t« ©t tetm.« fli® dissoaiati-on eoa-
staats w<M2.d b#  ^ ®3E:p«ist®4 %& witJi tE© toim$T mlm" 
ttcmsliip 3?st9 t^#i W M%m mS. th# 
aatrnes -aad aoids aii€ would fe© & distiaet ©©atfiteticw la, the 
-sk«icsl fitia mm if it fail^ a to %imm light 0a tli© cams# 
tk# iii#i tcixieity ia BiG«tia€ mtnm tte laajority of tb© 
smpoiiBts lifflTO hmTetotam B«»t fe#efla p3?®par®€» 
i T«,tt®r#fi»M md aiai.a.#i«®f mn* Appl»'Bl6l., 14,. B1 .^(1927) 
7 m$:&m J0te-s,, c&«» So0.,.,. 49, lfS6 il&Sfh  ^
•*» 6 • 
GEffllCii SfOBSS 
is a c^f c-mX tat amt 
i© also la b#a© ©it. fh# aepai-atiea a»d imrifica* 
ti#B firom eitlisr ©f thes© a©iaye#s is ilfflottlt aai if 
fur© pyrrol© is desirei^  syathetie methoaa of pr#iJara-» 
tt<m are p-referable. Of tit# s#T®ral k&mn syatreses ©f 
pyrirole tk# ®aly oa® worthy  ^ is this caairettteat pyro-
geaio spttbesis frcaa 4  ^ aaoat© wMeli was first 
4ig®"0«x«€ Iby S-obiiaa«i»t®» 
Bell aad l»ap] ,^-r  ^ f^swaA tUmt thm Byatto&is ala# 
he aeeeiapli®li#4 by usiag saeeliarate Instead a£ its 
optical Bmmmkwt aaemt©*: la tS*es@ stadies it was 
that tfe# syiit&#sls f^o® -CTa®aia« s»eeiia3?ate is w&koh 
mmm ^pto%1®©<m as tlb© nemti^ al mammStm. salt is T©ry sQlabl# 
ia «t@r m&. pfaotieally Imp^ssille to oMain oxyst-alliia®# 
fhdii a iistiliatioa of thm wim-ms r#site© r«aiain6 ap<m 
&vmpQTm%iMB its selaticm was attMpt@€ tlae- mt®e<mposed laater-
l,al lai^ gsly &&&& into %hm as a iresi^ t of fo^-
lag* lQfee#d pres-isiire <mly iaereaeei this 
Goldselniftt^ '^  was alsl© to tserea^# tto yieM in tli® 
dSstlUatioa of- vmmtQ- t» f®fty fifty prnmrnit of 
9 B l^l aaa La]^f©i», Ber*,,, 10,. 1061. C10?^}. '• 
10 G©Msotoii4t,. 2.^  Cliea,, 280 (1S67)| HkotinslQr ,^ Be?*-, 4B, 
S506 CliOt). 
hy tte- ms# •of gly©wiiia m a solfeat ia ISie 
-dtstlllatl^ , fea faaotton of t&# gXyi^ eria®. Is pr«it»ably 
ia ^0ff0 i^.ag a m-mB^ &i @f©a distfifemti^ aa e£ Mat 
tfc# miMtum* SoMselffiitt's -m©tlE'o€ !©• slow and tronljlik  ^
mcam «4 mm tl# ^«Xatlw ^$%ms &t ssaie aeit m& glyearisa 
aife <5«sta#3»-4,. is ii©t as saitaifel-®- fm ^pi-
t3i%sis a# tli'© 4ii'©ct li©sttttg 9f tfe© 
thm mm% «f tMs pyx^geaie m* 
aetiom is- mot fea#wa,,, it w&b tliwi^ t t&at B.@at.itts mt#r pres-  ^
sum %n ea ata<i®pliei'© of mmmtm wc»14 iaereas© tlm yield 
-pyrrnXmrn m g« •©? tli# tsfy salt was heated 
in.' m bc»'b to 2«**  ^ fQT tlir©e ti£i4«f- apprtfeiaately 140 
llj» The »Eftt®ri.al was eartxMisM liiit 
no pyraelt «€mM be isoMt©4« Wwt&Mitly if tits pyrrole was 
fQSpet* it iQe-@®p©s®i, at tit© t©mp#»atcarai tas#d, 
a»t ©QBTemieat stt&M isf wms tli€f 
folli&wimgJ SQO g# #f mei© aeit ©•©sTOj'-tefi t« tlie asM.-
tml affiiwmi^ ii salt witfe mmm saaoaiit^  tlieii filtered and th® 
ffi&ist imsitii© siit>J'@«t»a. t© 4yy im m. trm 
fh# py»©l®- was 6%t3m«tet frcm tte €istiilat& wit% @th&T ,^ 
t&m iTfa^yatad ©ff aaS %hm resito# tistill#t# Fifty 
QQ» a fm©tt«a. l)Qlliag at w«» »totaia@d* -fJi# 
yieia w&s @f tm tli#©»tieml,* 
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O 43, i-i •» 
Qm^Xm^m-rn ©i# vmB witli 
•©?r®» p0%aB-,sl» mm A 
m B* m mm #fetaiii»d, m s. 
pyr3?©.l»"*<>(»«ax%«^-»af%iiyl«tt© y-g i^aei m & 'W 
This tmpoiat wm fimt mprntmA hy B@il m&. Lafp©f-, 
• Miim-^BTOU'iaROl.S.^  -Th^  ^ m th  ^ <sr ^w%^&9.Um 
was tkat &t mmpt ttot mk&it a©lt w*® «s#t 
Instead of sas's&arie# 'f-o 96 g.« of aael® aeld ia ®mqu  ^
watejr to-1»&© a tliia past©,- ©0 g. tetyi-Mia© was aMifi, 
Uf©a ©oaiiag t^be aixtere sQlidlfled  ^ It ww traas-
f@n?@a to a SOO mm CJjsisea flask -amft TO^J^etM t© dlstllla-
%%m 5ttaa®r retae«€ presstitt {S5 am.)* tl^ tiliat^ i eoa-
t«ia#ft g# of as. oil wltieli wms -©xtraetet wltki ethsrr, iri@a 
€ffl4 fiimetl©aatM| 13.5 g, ©f oil distilled at a tMpei'-
atur@ of 16§-lS©--«*. 'fkm ytaM was :i6  ^ ctf' %tm tli©©r®tleal» 
Oa a f#lloirlag ima^ms i^ag SOO g. a«.eSe aelt^ tfeit sm# fr©C'@-
mm tts®4 ©xssft t&at %h& aistillatt« ¥as'ear3?let oat 
m.t atii^fli#rie pr^smcr®. 1^ g# eimA® I^tetylpyrrol® mm 
o%talB©€ ia tlilfi^  ©r & yielt ©f 14  ^ ©f t&® tli©«ar©tieal#, 
13 g. of the eymde pyiaSwct was ,r®fmetioBat®-t and 11 §• '0f 
®il 41stilliag at. a t^ peratmi'®  ^166-lSQ® e.®lleote4»  ^ It 
«&s a -m'X-ml&B&- #11 with .a slia^p' disags^eatolB' •©€•{»:. ' 
•11 B'eie&steia,^  .S@lv« eMa* aetrn.^  10.» {im'^ h 
'^Oiling xssMa# tmm mm. abwe #3?ig|«al aistiilati<a iSl.i g .^ 
was to tistl'Hatiim mtof pi^ ssuir® (1§S» 
3.fO» a.t 3tO*lg »•-!. Thm mXmM&m tlstillat# 
It at .tf®' sffli la frm « aXeoliol-* 
water 
m attempt t# tm. ©mlstitatad m-eit a®l:i®-
hj ^ flmxiag mmt &twmm eamstte was- msit®eistisf?  ^ a.g ms 
a2.:S# m att«ft msiag «Ie©toii© at i30®# ®l© 
pwsiA ms f laaliy 2»€ fey !i©«,tlmg tea gra»s ®f • t&© 
a®|4« t^ T tea komfs, -at SCKS®' ta a3.eQli®Xte ©olmttoo e®* 
tmiaiiig © g» «f p4itasstnffl Jayd^cKsti# ia 40 m» of aleo&ol. 
Mt«.i' being li©itt®(t, B^st nC tli# alo-o&ol. was -itstilled ^ ,off 
aa4 »a%.®r t©- t&t reslte^* Fsmetloaatioa -of this mlx-
t«p© liy solmbtlity ia ©t^ er,;. aeit rnXntlm aa€ basie 
ti<m yiolt#d afemt <m© tm#&aag©,a asia® .^ l-^batylamitte 
ma, m ®eii fmetim# Tke ©ily aeii fi-itetioa whieli was 
S-feutylpyrfoi^ -of-corfecKi^ lle aeid was fim.aily e&araot®riae4 
tjy eoBiFeFsioE t© tl^ © aeid -affll,d#. It was sola'bl©- ia all 
«>rgami© soif-ssts mS. iaealittil# In ®t© Ca,- Ba -aaS &g 
salts- mm %m mXnhM' %©• ^arystitllime'. 6- g,.- -of tfee- tr&m -
•i- R®ieh.st©-iii •i?^#i't®4 m wht&h ®,orr0-8p<m4M to tk@ 
al3©f©,, a,s- I^^^mtylpyrirdlft-^-iscilatylwid#* No tombt it 
is a typ©graphi0al mtm m%mm- .a©f»sl'tmtyl®aiae was 
a#@4 ia thB His 
- 11 -
a®li wm t© 6 imm 'pmmure  ^
Frm t1i« tlsMllat® 3 g-. &t m -el&iill la©©lafel« tkil ms ffe-
%a|B8t distill#* mt .asft h®t an me $to©et#r-
Ssties ijf' i^fetttylpfj-ap©!©. B g. <jf ©rigtoal mM mm _ 
fi»es«t la th© distillate# BirlAeatly escrbQa dioxit® splits 
©ff t«ite r©a€tly fitm tMs aelS. 
W*BX3TttFfmmM-*o(''GmBCm»AGW iMlSl. f© ee, 
•of ttis fr©# aeid* m &mmm ^ thtmfl efeloriae was added, 
A t^«ir as stt^ h of tlie #xe@8s ttoicmyl elslojld®' was 
as psasible mmtng, »d«e,-®d pf©ssmr@ and hmmttng 
•m tfe& wmt&T batht# ffc® jf«sid«@ w^s drapped iat© cQld ooaa-
^mtTOted 'mmm%& aad t&e ^eumltlas '^s^ily m.m witJi 
®tlje--3?* 1!&@- #tli.« was waiJ^mted t© and th.® 
^®idtt« •.ex^stalltaed ftm ,li©t ««t#3r» fli« |*l@ld is Im*. 
M. 10S«, 
teal. Calod# tm' C^mMgOs C,. 64#t't 1.., 
foimdi 0,. 64*ts.^ , is.oos a» 8*.§a.» a,•88. 
S-HIIOTy^B0U. fl» aet&«d of prejpamttoB was 
12 ©ssftatiallf tlat w0!' Feist- •» EOO g* ©f »ei.e aeid was add-
©d wltl^  eoaste t^ sti»ing-, t-© mit exe©s-s ©f asilia© lieatM 
to a t®mp#ratar© Jmst h'&Xm fe-elliag»  ^ mixtuTB mm tfaea 
plaeed %n aea tsm and- &eat®d- till m@ mm® lituid Q-em$-
IS mu%t B©r.# 36». um immi* 
* IS 
mm* fh® ttsttllat®- was mtimr m&. ti© aat-
l.t» mmmrn "tor *a«tog with a itXatt l^atloa -of hydr©-
aei4» Mttms- mmprn'^tim oft t&@ ©t&@r,,: tM residae. 
was €i,sMli«4 maaer tk@ yitift mmm Z0 mt 
tim H»p^®ay3.pj3fKil@ e©l.®i's sltgtitlr cm staM* 
iBg,. It fmm. aleAol te Xm%TmB. leav®#,. 
m®lt©4 -at SOhB'I® miM. at repoirtei la tfe® llt#2f-
a-SUBSTOTflP PHIOMMIS*  ^ la m& a genwai 
siiet1i©d ©f' symtli-«sis tm- fyrr©iia@s has a®t 
fe®®a laqwa* :0X©l:#^® a#serlfe®t a @f f-ehioyo* 
pTOpylkat-iajlB©© t© pyrmXtmm 'asii pr©pos0d this 
as a ©iiirreiiiemt 0ya-tl.est» of o(-s«tostitat©a. fyrr®llnes. His 
w<6fk wm 4@ir©t©d •eht&fXj to « stuiy ot the mmhrnxim ctf tli® 
ipeaotiea# Th© yi-sias pyrrsliaa formed mm 
partiettiarly aissfpolBtiag foy the preparation th© ali-
phatie 'saljstitttttd ffrr i^ia^s.. WltM a irlew t© Imereastag 
th& yi@Ms, a steSj ©f his r®acti» was mdertakm. 
If we it©-0ept tto@ giTm Gldfe® for the 
forffiatioa ot tfe® pyn?ol.ia©@ as iadi©at®-d hj 
eltti@r toatte thi© f-ollcwlmg -* 
is eicsk#, J., m* Cb©a, si, llf4 -(3.^29)• 
•• 3.3 
CHi—9H 
HH.  ^
0'3.0S®0S i^jSSgC'**H 
ss 
QMg C-Et Oa-r-CH 
r r I II 
* GHg 0»B 
tli« it wo«id mmk ttet fiag »(5i.©smr® e-omld lie by 
tmisiag thm mmQttm. alxttire ©©alatlmlng 
'ti.® aMiti©ii fyadttet m£ tte v*elil©i*©toii1fcyy«aitrll<6 witli tk« 
<i?lptai€ tm^nt wtthmt geing tto© st#p8 «if fuming 
••ia» its-©l-f* f&# r@a«t.lQm womW tbea go aceoipaisg 
t«> #it]^r of feMcwias — 
CHi P 
eiaH«oa8:eH»0-a  ^
I — "  ^0% "J- MgBrCl 
010K®OHa0H80-B 
II 
0Hi ca, CH—QH 
I I - I 1 
* MgBipOi  ^
AteoydlHi^ y an experlme-at wma perfo»K®4 ia whleb 
tlx® #t'la«r ms rmwei-by €istill.fitl,.oa from tli® pli^ igrlffiagae-
a-Mltioa pTOduct,, mi dry xylen© aM©a, 
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imlatadasfi by adtltl® ctf xyles;# di?l©4 ©war soitm. 
fftisa tfe# @.tJi%r liat pmctleally all 4istill#€ over,, tii© alx-
mMmnXs' r@a<et@t td- gi^ ra a s«ti.44 ©-f®4,-crystailise mass, 
f&e aiytar© wm tbo» tFemt®fi witfc a afl4«tS-©»  ^
oWLsrli# attt t^ n xyl@me layer fli® layer 
was mm-B et&er ast tlis ®tlmr extract aMeS t® 
%h.B 'lyleaQ solmtlofi.-# flie o(*|5li«ayljpyrrQdtfiia# was ©x-traot©d 
fress til# orgaal^  s'olwttts -wX.%h a smU TOlffl®© &f feydroeiilori© 
aeii.^  t3a# ttytr©eIiloriQ acid l®y®r wasliM ©ae,® wit^  ©tb®r to 
r^ oTO Xyl0a-@ aafi lJ.«at*iA ta r«oTe' tli« It was th&n. 
treat-et with .strcsig cms tie ©olutlm,. tite ©ily layer 
i-riM oTsr -soli-a potas i^-iiai liydrsKsi-t^  aaS tlstillsti 11 g. 
ilstille-A at m&&r 10- *» yl®M was SS  ^ tto 
tfed i^^ tteal# .s#i«2^al ^maM- of ® ^1  ^ b^oiltag r®siau# w@re 
left. t5M fierst® M@lt®i. at 158®' m- wms Ijy Gabri©! 
+4 
(X-lfHniFXRBOI.1111* A Sri^ isri. rtag©at was j^ rspared 
frcsa 8«6 g. mgaeslum, S8 ,g# etlxylfermid® aad ISO' oe, 
aaiiyircMLS ©tl»r* this was added 15 g# v^eJilorotrntyro-' 
attril® in an ©qmal Toimae of etii^ r, ®i® aixtwr© was refliix-
©d for tw-© feomrs,. thmu th© #t&er r^ov^d fey disfillaticsij,,. 
ai^ ydr^ms' xj%m% btiag added- t#' rsfla#® it as' -a a@lir®nt. 
14 '(MhTl&l and Ool^ iia* 41, Slf (1S08.)* 
16 • 
MtmT tb© h^a-t i% wmn with 50 ec, 
wat#3f and tls® xylea© 4®smt@:d. Tli@ restdme was tr«at©a wltl 
eamstt-e solmti« aafi .strait 4tstill$4, ift®!" aMlag 1& ee» 
•e€m-e©at3fat@a hj&Tmhl&Tlm aoii to. tli® dlstillat®, it was 
#lak@a is a s#tar&t.orj' tnnmX wltii th^ laytr,. Th® 
aeid l,ay@r was wasfeed mmm witia ©tli#r aad .e(m€J©iitirat-.ed to 
a Tolm© of atp-roxtmtely &0 o-e> It was then treated witM 
stroHg ©attsti.e,. tli©- oily layer dmw» of"f and arl©t owmr 
solid potassiTO liydroxlt©,, Thm oil, adaeRmtiag to .11 «.e.y 
W€s distillad; ip5 g,» of distillat# ©aa@ o¥©i' imder a temper-
at.«L,r® of 140®• fh@ yield was 4S  ^ of t^ o tlfetoretieal.. It 
a pioMt© wM-leli iMiltad .at 8f® miim ©rys.talli'2®.d tTma. 
aljsoimt© aloo&ol* fhe gold ©Mlorit© eomli fe© .erystallizad 
turn watsr t^roagly aeidlfi©d. witfe. feydroelilorl© aoid -aad 
aelted at 123®, A sjMgl© fm malysts wm dri©d .la -a wmmm 
d©sgi0ator at roc» temp^nttiur©.* (X-itljylpyi'rollae was first 
IS pr©par©.d ^y I)©imst@dt lat tte.© oaly derimt.if© 'reported 
was th@ ehtlori^latinat©.. 
laal. Galed. for C.^ ^U^^WBM.OX t^ An.,- 45* SI, 
fosiadi Att, 4§.#21, 45,. 30# 
A sfflipl© €xt til© fr®© oil Witt a eoastaat boilimg 
poiat was- obtained- fey recrystaliizlBg- tl©- piermt©- aad- r©g©n©r-
15 &©imst©dt# a©r. 13f,.086, C.,. 190.8., I.,. SS8. 
- Xf -
ii g, dlstiXlat® aad 2S g« -of' picrl-c a©14 w©r© 
a44®4 t-Q. 300 e#-» ©f atos- l^ate al0©li-©t» aXso&ol vm3 iteat"* 
t0 ©ffe t^ solmtloa m& bX&wIt «ioq1©4 to t-ii@ t:eaperattiri0 
0f 1©# watftr,; 14 g. 0?ystal.lta® pi'ei^ at©,, mliSng at S5-
86® was filtered ©ff, flis w^&X# was treated witli SO ©«• 
Witt®i? emtaialug li e®« M:^ ^mhlQTio atctdj, 
fe-eated to •feQiXiagi,. 0&ol@d, tMii filtered and tM© plcrie aeid 
washed with a OT&II vGtXmm® of water, fit# filtrate was thea 
treated witli. strong eaustie, tJi© ©il separstiag dried 
solid f©taasim fetjdroxid® sad diatill©d.« It distilled ©ntire-
ly at 125-lEfi'^  fitai wei^ ised S*.5 .g». It ms  ^ e-olc l^e.ss oil 
witli a .foial mmBty odor aad did aot^  ©ol^ r on staadiag* It 
is tat@r©-stiag to not© t&at Hi@ls«sli0r^® wms mot able to 
distil pur$ -m t^liylKFrrolts© or (Y-setliyl-M-iietliylpyrroline 
witfeoat d^eoBpositloii* fli#rs was so si.ga of deccmpo-sitiom 
dtiring th& distillatioa :ot pmre o^- t^kylpyrrolin©-.. 
In til® lit«ratmrt it is reported that (y-siftthylpyrro-
li»e md ©^poaads, ^of Ilk© .strastiire #xist ia water solmtioa 
ia, a Stat© of' ©tuiliferimi, a ®ol®©ttle- of (V-suMtitrnted pyrr:o-
lia© r©a©tims vith one -of wmt®r to form v-aaimc^ropyl-sa'bsti-
tttt®d ketmrns* Par# (X't-QtliylpyrroliWydissolTed in a mmXl 
-f&iwmm-  ^ did- sot r®a t^' witla- #ltfe#r' ^«aylh,ydfmsiii$' • • 
M m-9lmhmWf. B«r»,* S3., tf"? CX0983» 
1  ^ Mpp- amd Widraaim,, iisa. # 40i, SO' iltlS) * 
•m -
m ta tfe® eoli* .^©n watrrod 
lE a «all Tultis© of water f®r Ixmr -os the water bath, 
efGivaleat q.uaatitles ®f Of««@t1iylpyrroiiii® and pfcottyis©®!-
e&rfeazlt© liydroelil0ri€@ foamed a wliit© solii. wMeh was 
iasQlmlJl# in water mt al.ooli©i m4. melted at M4®« 
(X-BmfElLFiBB03.11i]S* A arlgsart reagent was pre-
par#€ fri» 0,.6 e* of magnesium, 45 g» ©f ant 
ZZQ m*. of aaliy-troms ©ther* 15 g« of r-elilctrolmtyronitrll^  
wm slcwrly aA4@4. and ttm laixtmr©- refltta:®  ^ for two hours, 
Th:® #tii@r was then r«awet tj ilstlllation and replaced as 
a s®lTent hy 3iyl©me» m was th@ eaa# with the oth«r two 
deriTstivfts prefar#4,,. there wa® no aad4#a sQ-s^-mttm of 
solid material# lhaa all th-@ «th@-r hai YQlatilia#4» th© 
alxttire wa® heatt©4 f©r ©ae-hilf h#mr sat the oc-hsnssylp^ro* 
lim© r@eoTer©i In th# saaa na.an#r as wma Ol'-pheayljpyrroline. 
3 ©• of distillat# l»-©iliag at 136-188® tta<l#r IS mm* pressur© 
waa obtained* fh© yield wa® 13  ^ &t th® tht-sretieal* It 
wm a eolerless eil whleh rapitly eolered in air ant was 
solmhl® in all iKrgaale s®lT#nta Mt inscinhl© in water, A 
pierat© erystallized frera an al0ohol»wat©r mixture strongly 
aeidlfiei. with hydroehlori© acid., malted with deGoaposition 
at 1$5 '^.« k was drlad in a fmmm  ^ dessieatsr at roe® 
t«fflpa.ratar@ and iiMtdiately analyasd as It ^crared amm signs 
of d©ooapositi€m. 
- It « 
JMil, GaXei* Au.f 39#50.» 
la, 39*45--» 59,4S* 
• GaX©4* tm C .^ -fl.,®! H, S.-ES. 
 ^ F®aad? 0, 8t.fl Sr 
A •I'sf©•»»#© to- tlii© edi^ aima aot b® fo^aiit in 
Fi:iH0J.II)Illl* f&,© »ta.ots In tlm litmrntur-e^^ 
f0r pr^fai'att® «af fyfimlliiae •&!•« ail -iiffi-eult aai. 
t%4i-«is»V. BaJfSag ef t&Q stmdie-is 3?©f-'OrtM to-elow, 
J^&^m 'SM wrk-tsi tte ea'fealyti«? 
re^dt-ttB «f pyrmXmt^  la- wo^^k tlis-y aa@A sp-eelallj puri-
ft®i-.fyrpQl©, -glaeial ae-ett© sold, & la^g-e ttsat-ity of platt* 
mm platlaiia telaelfe mtmXjBt a®i sfeo<& th& mixture eoa* 
tm fmr to five- t-ays., 
fhd emtalytlG is sath mor© eoaireiiient witb 
piatiau® hXmk catalyst tf absoittte aleo-
3i#3i; 0#ata-tmiiig •& sliglif «toss m ^quiwaXent of liydirogeii 
. is bs®4 m m mXrmt* With thB latter B&Xrmt 
€:•"> -Of -mtrnX t^ eaa 1  ^ i»s®d tmr t&r#e smmssiim 
•f""' ••».'«..I...I|..||»I'M..II ,,...,,.i..ni,i.,,i„. .1. .r...i|.>.,i,ii . mm" 
'^Ijg' 'Oiajaseian m4 Ma0aa#ii,, Ber.» 10» 2:0f9 {180SI# 
iMt...,, is, TSO a-o, MSX§ ixm l^,-
wmx. s#3imf#.y«4 flieiXe> iM€».,'38  ^ -^IS-T |li06|-
-42, 1E§4 |ma-l.-»-
Ml#, ifeM.*. ii, -SSI# Cistei. 
iM4», §-•§» 2f4g CIS-BSJ-*-
WillsMtter Hattj 4§» Cl91gK 
WlHstm t^er aad ifeid.-, 54> 1S5 C19-B1) 
Esse, iM4.», 46, 3113 ClflSl* 
If ; Aii€#rS0a aad McBlTaia,- Am* Gk#m.# Soc*-! 51 # 887 {1929). 
tloae M" 10 m* ^ pyr?ol#» wa® 
la ^ea^is aaS tm^ yt@M wblb QQ^ ^ tli® tli#ei»@ti--
•csl« 
#btataM twmk KatAfeamat altkcw^ ear©"* 
fully 41stili#i,, liai a •tlff-eipeat titm tlie #ya%fe©tie aad 
fT t^wfelj iras f?0paT#t trm hmm oilf tMs prodttct -eould aot 
li# r©4ae#4 hy tU9 &hmm acw@relal BymtimtlGi saapl^s 
#f,ttally bm- w«11 as tliat fr© l^|' p'3fepay®d fr-sa 
®te5nl«a mm&tB* Fjtrol® mt fmshXr BM &€lm» 
less sl@®lr it at all-, Thm pfrmlm was dri.©:i mm 
-ernkj^ -smm eal«i^  ©ttwld# m ©©114 p t^essitssi hi^ iroxlde }m* 
f&m tli» ftsal 4istillall©B» 
plfttiam platlBi®! "blaek eataljst was piP©*-
a8§'©rt-tms t© %M mmth(A of Aiaas aat SlirlB«r^ '^. I&e 
®liiA:iag melils® wm a, •m t^fimtim. itf t%%% ai?4taartly tisea 
in ttottt mmmmtXmm m& tmfelag were all metal witli m 
»a1il>©r gms&#t for tfe# bottle.^  rm^m%%m was iStarted wltM 
a of apfroxtoftttly 90 11^ * 
f©- 100 of a^sel^t-e aleQ^fe©!,. 0..S g. ^ catalyst_> 
10 ee. of pyrrol-©-, 'm& a slS.glit -exeess m equlTaleat ©f 
omesatfatei kySroe&loylQ a^td (6 eo#.) w#r@ afttei, Th.® 
pyr:roi@- th®- -eatalyst- at- oiio@-|- • pfevicjms- r©ftmett©a- -
20' Mmm aji-d !• M, Ohm..* 4S» Sl^ l (19^3) • 
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MMm i^^lrrnttmrn QthmM.mm teaowa* Wmj 
&sm ttk& 
1# B©«-tl0a .<ar M Witt 
B.,: lisd«6ti;ea ©f S*gmfe@tlti:ated fyfrole-s*. 
S.* ^ feali€«s^ wttii 
pisiimsf «ia@s* 
Thm- ft^mt ii^tb#d &mmi% l>e f«r %im 
Qf W'&rs'XpwmltMims.^  Fip@= l^.di^  li©mtr®4 la a sealet 
tn-b# with to S50*#60®|, glT#s a ®aall yield of 
fh# amjtag^a-s .©yatti^als fatlS' wltM 
I^©meti#» takes plft©# .at S.30®« Ap-^vmt-* 
ly ring ta&e# fla®© mfier 'thm  ^ ®oa€itl®as s,lii«-«i a 
f-my pifeatoM m^B witt %m liigh a ratio te©tw«#o 
aaa mr'tom %& of its e:0iitaiaiag a I>©ii3«e© 
Qm^Tmf to thm tte.# first .m.etli®a Is 
mt fm tli# pi?«p^ra-lioii  ^mmt l^ aiagrl pypf-oii-
tla# daiyiyatlTOS--,. as tli# yi©Ms mm Xm -tee t© tlie fcjCTJSttleB 
^mwlmtirws lmst#a€ ©f Th« yields 
i-niXmmm^ mmmw^&t by tli@ mXm&t* 
Qmtalytie yeteett^a #t ipyriectles 
ttsisg Mam® ant Shriaer emtaiyst- -iaii- aieofcioi. acidified with-
21 I,.©12ji«a sad Gelle^s B-er.- BXp tg99 flSl^ K 
IS Semiiaeki, 32* §52 imst).* 
Clamae-lea lagaaghl., lbld*», I©,. SGfi (ISSS),. 
aeity ag a selvfat t&e am-md m©tli©4 of 
'Qf mTj satisfactory 
if til©' al^ l rs4iesl, is satmafat#4# Umrnmr with tli@ ar^ l 
or ttagat«i'fmt»d ai:^ i K-sutetitttt©i pf«petl©s* the 
%mi i# I'etaeet -m well as the pyrrole riag* l«flt#arliip*i"©l^  
m© r©dtte«t q.^ t^ titatiT©ly t© liwty©l®Ji«yl:^ TKr«ili'aia@« Th# 
fa0t thmt t^© ittt0m«diat© pretoets mt "b-e isolated 
par© isdieatei sS.Mil:taii®0as Teim©ti#m ©f the tw© riass-* Th® 
l-®ibstitat©i pyaryoles' ar# in' e®a©f-aJL «or® ©astiy r©4tte@a 
than py»0l©» -pmih&hXj tti# t© th® fa#t that they aw »or© 
stahle towa.^  •polfm&Ttz t^%m hy aelt asi io- aot th#r@'by rain 
Wm ©at.alyst as •tm'gily. 
J#. Witiaat^ '® 'fflid D®Jm£. m& Wih&at^ '^  w&m stieeess-
fal im eatalytieally r-et^ eiag a aiiaher of stthstittited pyrr©!©© 
using glaeial ©e«iti@ aeid, a® a soi¥e®t, EmBmr their rstmo-
tiea r#q«iyf4. lai* r^ m^mts of eataly t^. ,ast ®h-atimg f©r a 
Immv period ti»©* 
Gh©ffll0al 3?©tee-ti0a 'Ot pyrr©l®s to pysT®liMa#s is 
4iffi©iilt althow#! it has haesa aee»flish©4^^*' 
fhe thira msthot is th© mlj smitaljl© aethM ©f 
th« thue# for tte fr®faratioa ©f a?yi B»stthstitmto-i pyrroll-* 
tim«#«- E^wa^ey:,' it' i@' a t^- |Si#i^ :#©tiy - fh©- e'eaS^nsa-
Z -^ Wihattt, B«#»-tt&T.-ehta**- 44., 1101 llfg5)» 
S4. • D#^mg md Witettt-f ihl4«| 4t#, 'S -^? IliSG), 
Ei. Q%mmQlm aad Magoaghi* B©r«, 18, (1885), 
CiMaeiaa &&& Zitaetti# iMd,.,. S2., §§S (1089].• 
* m 
tlQSi will aot take plae# with oQBponsds of ttoe type ©f 
ertiio-t#lalila®^  ^ as is whrnm t&e tmt tliat the analftgoms 
@©H€#msatloa will -a#! talt® plae# 'Wl-tlL fsataaetliyleas bro-
Sfl Hid®--' . Sterie liSoteMLee tee fee en offered as- tn© r^ ascm 
fer this b.©ltaTi<3r as tit© eoM-eas-atioa will take place with 
I>ara-t0liii<iltts • 
l-MgTiOTFIHE.0tI13Ill* Tli© l-ai0tMylpyr3%»l@ was r©-
Mstillet to«for# reteotloa# fo- 10 m, l-B»tlijlpyrrol# 
in- 100 00* 'Of atosoi«t© aloQji©!,, o,a g, Ad^^s Siiriaer 
•c-atalyst ant m ©tmiinalieat 0? hydreefelc r^iii- aei<S, was aMM* 
ffitli pyrrole tlie eatalyst wm- liia#i|iately bitt aot 
witit M*a@tltylpyrrol#. Sirii^ atly tli® M*sal^ stita.t#d €#riTa» 
tiw is mmm ©talJle toward oxitati^ ^aa t&m pyrr@le-« la thrm-
'teoars,. i^ raetie&lly tlie tl^ «or©tieal. •wo^wm of 'hydrogen. 
%mm -al)®®r%@€-* ©mtalyst was filt#ret off aai the ale-^ ol 
r@mowd "by aistlllatioa* '&'& rsesidms® vm wasliet witli mth^r 
aitt treated with solid potassi®® liytroxl^ t© tiil"«a ©11 
Tkm oil was 4ri@d wor aolii potassltsea liydro:£lte-
md distilled atoo«t «ratir@ly at f6-'?S*, A i^erat© erystal-
lis®A froa aloolaol. ®»it®i at tSO® as ref-orted by 
B-a©thylpyrrolifiia@- has m .stifliag -ofior- amd & wry 
Tapor pr^ ssarff- at roo® t^ p©rmt-mr0» Its Tapor pr®ss^® is 
W ma,» at es.^ « This my acoomit for tit^  eaplia^gis la the 
86 Sokoltg and lass@i®s®a.,. l®r*.,- 40, S5f {lS'Of)« 
- gs -
m Its pi'&p r^ties. ' 
f© 100 -ee,. «e alsol^ t® ale-d-
U&X-g. 0»S g*- of ©analyst..,, 10 m, -eaP' featylpymjl® and 7 ee. 
of e-osflseatrntM bF4j»©olLl#M» w^&m a€t©4« Mmmm 0t 
til# t^ affsmta^® at whleh. tomtjlfyirml® aistlls,,, tter© aiglit-
ha.T» to®#a sem# taa®t-r 0f remmms&immt', tel if thai lia<S l3@.0,a 
e-as© the •cat.alys.t at tills f«iat w-'«ml4 ham tee@B 3?®te«5®€ 
sine® ct-* «a#^-sttlj-stitat^S |(yrr©l#s es^' wsy s«0e-@pta"bl® t© 
fb@ ©atalyst^ * li»@TOrg r®®als#.4 Im its origiMl 
«tate tin piaeiid ia t^ © ifeakw* la. ttrm tears 1*35 aol@s 
of hytrnges w«r© ®bsort3«4 wiit-e& is •&£ tke theoretical. 
•fli& H |^jmtjlpyi?»llftia® was aad irted la tb.© saa© 
way as -S-setSylfyrroliiise* 4 yi^ lt was olrtaiiieA «f ? g* 
eolorlsss oil aistilltmg at a t« r^at«r© 1§3-<»15S'®* It 
is: subtly sol^ 'bl© in water lias an slailar t© 
pyri^ lltiff®, A fateat mmmtlns tii# sfBthesis <3f tlita osa--
fey i-ing el-ssai'© sf •dltetyla»iae teas ib®m tasm@€ to 
S-». C* A ple:r©t® erygtsllis®4 In lemfl«ta trm 
ale l^ial «i4 siseired % eoastast a t^iag point of 104®-#. 
m att«ft mm mi® to p-^ far@ a eblsroplatiBtate 
fey aitetim »f -a S0lmti<® mf elkleifoplatiaie aei4 t<> the 
I»y4r#tf!|l$3f|#e. ©f t&e fi?#@ tes© Mt %hm salt app%srecl to 
3f U. S* l,,:60f»e05 le^». Itlf, 
* 
tm sQlttble to 'Crystallise.. A ehlorQajimte was pi-eiiaTad 
hj tMs Mt&.M miag €liieff€faM.3f4© a0i4* It was mry 80111151© 
is al«eli<}l Imt #i^ stalli%iBi Ja ytlliw leaflets frc© tot 
water* It wltli^ t t#c--«posititm at W®, 
imal* Caledt» tm 4S»1§ 
F»a€i 
»-6XCl«S2ILPIBlQMCIHl* As B j^totsrlpyrrol© eolors 
«ll.glttly m stsattagf: It was »®®y|'gtallts©d 95  ^ aloohol 
4j«#€tat#l|' feafar® ipatectisa,. A 1© g# ssratpl© was it^ solir^ ' 
tm IfiiO «:• .'csf •ate:«i.wt© a &X%0t% mx&ms mm 
•®taiTOl©Bt tsC' 0®a#@iitS'atM' Iti^ dj^ ee-Wsrie aeM &* '©f 
.emtalyst wmm a-Sitfi* Tki$ wm- fmpt-a «Bt wa© o«-
pl©t« 4a %w<? asfi '^s f^ctalf tt'wm m r^n- •oH ItaTlag 
%« 'irmetim alxt*i» wa# ©Qloyl&ss ©a 
-Im tim mmm m with pfrroll^ a©,. ® -emstaat 
lag oil *ats # t^si:ji®t* yieM was <i»aKtltativ©. 
It dM .liot »®st with p|iettrlis«>tm®cF'Saat©» It i^r@ a 
Tpi©mt# i^eli ©a i*e i^^ t©5 ©irstaillzattQa tjfOii ale-oh -^l selt@4 
a# l& i^^ lSt®,. lyti^ eklerite was lygr©se©jxl=o aai not salt-
a l^© for a TO'lttng feint fi^ tes^aati^ qL# 
It thm m-&.m%%m vm -st0fp@4- iili-«i t»© s l^es ©f 
liytfr^ gea weye alj--0©-£fc®;€^6 a-0* tta ©£1 tSiat did aot sliow a 
@cs»staBt feeiliag poiat CiCi6-g#? )^ *as 0%t&ia©ft» it was 
f3r©bal5l7 a atxtar® S^pliesfi aa€ S-#yelQfa®3syl^ rr©li4i'a®^« 
m -
S@parat.J«m by aeaas fail®# aat all a,t-b@fflpt@ at 
fraetl-caal ©rystallizatioB of piemtes g i^ire ©sly %h@ 
e-yeloli©:^ ! tsrtwfei'r©, 
fk® idmtity of t&e cyol^ ^ksxylpyrrolidin© was proT@a 
•fey a iiff©r#at i^ -^tfe©ais as foll-owsi Six ee» of pyrroliAia© 
aa4 m Bmm» of oyelsSiexyl^ rcmit© w@r® r^ flaxet foi- tw'© 
tetirs, 'fwo layers wer® pr#s@nt,, slios-iag ttet a r@aetion 
MA tak@a plae@» fto bas-e whrn TmormmA ia tli© msmal way 
HEd dri®i of#r solit ^potas®l^ m liy4rox44@ gair© a saall ^©tmt 
©f a Mgb Miliag fraetioa. A plerat© of tbis  ^orystalllz^d 
tT<m aleotool-^ seltad at ltg^» Mixed s l^tiag points prored 
its identity wt%% ttot from tk© red t^etioa prodaot of 
p]fe[#aylfyrrol©# 
l-BHS f^LFIBROLIDIHE.. f&is eimpotind was first pre-
-pjpt 
pared  ^S«lil£»el » He reported a ae-ariy t^ -aatltati-re 
yield wliieto. •©•©old aot %© dmpli^ fttad fey tlie saa® mtliod, To 
5 0©,. of pyrroliti'ii©', oa®-lialf #tiiivaleat of benzyl oJilorid© 
mm add^d (a .fall e.^ tiimleat gaT©' a lower yield of 1-bonzyl-
pyrrolidiae ^an a Mlf},- flie aixtmr# was warned for two 
hoars oa a water Irnthm Bilmt® 'liydrosiLlorie a-eid was addod 
and fhm imr#aet«d htalld® rOTored 'bf washing witii ©tH@r, 'Upon 
additlis® of oaastie s^olatioaj^ . em oil s@p®ii^ t«i| A©a ©olid 
potassim ^ydroxid© was added, a tlitM l@y©r appaarod,  ^ TH© 
top layer was dra«a off and ideatified as l-l>@3a2ylpyr.rQlidiae. 
- g e ­
lt t-o 4 g. » m jt&M. -at 40  ^ of tli© tlieos^Btieal. 
t%B pieral# Mltea m%- ISS® as r#p©r%©4 %j Setiliack. 
!Ri® Xmjm was larger, was iflseo«s, 
iaspXafel© la ©-Iteytr, w-sr tn wat^ r,, -asi raqmlred a 
•«r'®ae«»%rat«d @©|.mtlsa ©f potassioa i.ydroxit© to laaise it 
s©parat#:» It tt0t %«. yr@iar«t la a fem aiiitafel® far 
•analysts tout Its pi'efertles mm- mimt ifwl4 #xpsst©t of 
4ito#a3.|'lpFrrall4tmtm ^ t^r<3x,S.iy>» 
S-HiSfm.PIBS01.IMHl. f© 8 «*  ^ t#traffletliFl©a© 
oltlerti© pr«fmr@t froi pyrrellfiin# ae^e i^ftiag to tto 
of aa€ BQ-^ selik® ,^ t#.© -^ tmtTaisa-%:s of tr®slilF Siatilled 
attilia® w#r@ adAM a»d tlie fc»ft at lOO  ^ tm fmT 
ftcmrs-.. 0B e0®liag» the %®©gfflie.- solid with erystals. 
A -fiilmt© s©lttti,®a Gt liyi3*o l^i'©rie aei€ ms attot aai tlis 
«ar©«et©d tetraaetliyles® h&XMm rdii^ fst toy eztractle-a wltfa 
@tli«r, Th@ tTm la&® •m.B life«rat«4 %y stroag eaostle ©tt4 
tto -two- layers -#«pa»t$€.» •Tli© ©xe^ss aailte# was r«oTea frao 
tit# 0ily layer witia mXfmjl -elilQrit# in dilmt© 
alk-'sli. ffe« t^ rti^ ary aslas fra-^ tio® ma «xtraet«4 witfe 
#tlL#r aa4 pr#;©ipitat®-4 «it& h -^irog^a elilorl4@* fbe free 
feas-® was tJien yeeo-sreret aai €rtet with pdt&ssiam liydroxit©* 
It liat a, sli^ t r©4 ^es-©l©r iSMl MM m#t. resist witM aestyl elilor-
it- was- sml-J#et®d t©  ^ di-stllMti^ .^ at ati^ sfhierie 
20 Bram anfi B®r^ * 4119 (10.06.), 
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%&©• toeiliag 41# m.0% r@ma.ia ©oast-eat, aad -a 
e0i.#ri©SB oil ,4istilled 0?^er- tliat I'-saetM ••rlg#r€mslr with. 
•mmt-yt Eft-4eatlj the pyrreliila© irtag aus-t pscr^ * 
tlailj rtip-ta»- terisg distiilattoa* Thm hm% sUme  ^ a -0m-
g%«t holMag Tpoiaf wkm di#till-ei, mit®r redwet pmB-mTm 
|S-S m.*} -aaft did a©% r&m% with aeflstyl ehli^ id#.. It fomst 
a ehl&i^ '^ flatiaate that ©iry-stailiz-et f'Tm. al-eoh l^ acidified 
with hrdr'oohl&i'ie aci-i^ iii yellcw needles and ffl®'l,tQd with 
deeoBipoaitipft at TaryiBg. «tth the rat© 
®f h©atiikg# 
MmX. GalM. for |e.3.eS4tJ«>«H«Pt01,»s Ft 
WmmM m Bf.6,, Sf.f. 
A ^-irystaliitt© pitr&t# e-©aM a€>-t h© ohtaiast# O31 
aMittaa -©f m. ether- soittttea ©xalie aapit t© an eth®r 
-s-tlattffla of th® hasa,. a i^ it# r^eelpttat# fom#i that csuld 
¥@ trm a sixtare -of m&€ p©ti^ 3.ie 
others M..?#. 'fh#' «aily ©xirimt# tMt ••e.oirr©s'|>oa4s to 
the flaialysi# t# th# t«ti?«alate with noleemle Qt 
wat#r ©f eifystaHi-mtitm.-
Aaal., Oale-a  ^ for- ei,eH4»HCC00H)* x /n  m»Ot  -C, 
B, 
'G'-j 50'*00-j, §0«3.O»- 3| 5i«-5)S» 
It mtteafttag t-s- prepa-ra S«»iaisnylpyrr&liaia©, 
s#if«r^ l other methods- w®re tri#  ^withoat 
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la- -S©a#r • Ima p'spics'ea the Qm^mM «,<**' 
pyarmlldlaa* fhis- «-cfflp®im3 @t01t®s mrfe®! 41«i4e wMa stilJ* 
4®-et-©€ %© al^ y i,i-stilla.ti-om mfts-i* i-eftaGea pra-.sam.3?e# Steall 
m&mtB of S*flii&sylpyn?Q-ltiiiie aam p^o&eM Isat t&e ngthed 
eamot be ^«e-Mi©a-d64 fer .stf r^^ pfliS'atl.oa-# 
333®!-*. fMs Gonili "bmmt pr©]pa3?«4 hf tb& smtkM 
&t h®Smm» 0« !i2?f aistillstioa <<,0(»--»€|e-a3rfe«y* '^"5to®aajl.-
pynpC5ittlas imi-e'i' £^€m©-e4 'm o-J.1. with, a 
»€ mlm aistilleS It gsfe ita smlet® tkat mrm*-
sp-mteA witli titat dtf' afe0^#» 
MJ.s#S aeltiag p®iatg tfe# ©i:ftlat#s to be Itentleal* 
BlACmoS Of PUffiOI^ IBlKl T#lfS BBOilOBBKMl. Tm, ec. 
of fyrTO3.t6liB«- was tested *itti m, ®<p,iTa.is-at of toroiiob i^ij;©!!® 
4ji a sealed tttfe# at SSO® fm aix liottrs# acpe-r|ffi©-at &a4 
sb-oim tfeis to be t&® siaJtoam teMtpsmtms"® at wltiefe jf^ aetioa 
takes 'Swo Imyf^ rs fciai. separated is ti,# tnb  ^ m& m 
"mMmmtj and -tisttllatioa B ee ,^ at s 'wmsf staMe oil (-B* P# 
S56^B56'®) ol3ta4a«4.. It re®tSte-4 witli -©©©tjl 
dilorld# Imt -a e j^stalllae -^ eieimtiT© ©oiil^  aot "bm isolated* 
It gaT« a Hyiy-oefetari## wliaa dry hy€ro-cs». 
efelorii© was fas»et ttoea# its -stk^ i^r solatia# ©lis wms 
B9 %m Bmmt-_f 1* Qhem» Bm-*-^  9.5,. SfS {190tK 
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r@e?jstal3.izM aWolate, ale©ii©i aoa aiialrz@4, 
Anal, fmn&'t Op §2»S, SS*!?, H» I0,05f 
dn S'6#.4'S  ^
fhd ratio of 0af%®a to is to# 
tMs to- ©omtala a fe@B:gMia tim* shak^a witfe 
wftt®r t1j@ tm& Is-ase l@af 111:;© «ryBtats tliat aeltM 
,sil,.gfetlr ,afe«yf©- T&m te®p«mtm.r«. It als® gm& a pierate with 
a ja l^tiag potat ISS* .^. 
I^ -FAiA-fOlilLFlHa-QLIDJNl* f© 0 mt t@tra»thj3.aa© 
eWortte ("bsotliag pelat s«- ©f p«:ra-'t©l:al-tin© 
was MtfiA, lis;a:ti»g m -a st#  ^Ib-ath tm tmu Ii45ui*s, It 
fo-imt-i a ®e41€ sf mfrntd^X  ^ tMt ©atti^ ely ia 
iilmtt Iiy<lroelilert<& aei-€» 1!fe©- a«ld sola ties was wask©4 
witb wmiM ®tf€«i.gly a3Jte«2.ia® mA Warn oily lay#!- nm 
t®a*«t^  -a grtm?y-s#€^«»idaryt«ftt-aiy aalii© sepamtiom witli 
%©.ti2eaesalf«l'lslilort,,€®-»- A yi#li 4#-5 g#  ^-a t©rtlaj^  
fi®i-s© was obtaiSaefi* It was toi®4 potassiaa 
aad ai0ttlle€ at a cons-twit. of 120® 
•oatey e *u. r^e-ssm^«*  ^ It e-i-y t^aili-sa-t Im leafletb frcia an 
alectocA^water st%twr® aa4 &hm^& a cs-cmatamt aelting pelnt 
of 4S#6®» It !ma. a mtli©r pl«msaat eS-or* 
A wa-B pra^yed in %hm usaal way 
tet It -«-mil4 ooly b» y®®rystall-lm«Na; fF<3i8 w«t-®r •^ ©atai.miag 
-e®asl4#mH© lyiTOC^&lof'i,# a^elA a® i"®€a-etlQa to:0fc pla-e-e la 
•* 3a -
wmtm It sfcorosi a iH3iat of 
For- aaaiygis tli© mterltl wmB rae^stsJLliaei aad a,t 
F©». t€8ai!i@:ratto?® is a mcmim ••des'sieat#!'.. 
<3f-SUB& I^WflE> FYSEOLISIMS* ¥<mit mmml ia@.th<i€s 
©an b0 given tm tie prefaratioa ©f f^^ siatjstittited pfjrrroli-
€Ia«:S alfhou,.^  se^er^ al more are possible.* ffeey urn tlie 
foilewiagt 
1» B©€m©-tic® #f flf-'StjBstifemted pyirolesi, 
3, Ooafteasatioii l,.4*4Sliaioge3s*l*sal30tl1:tit@a 
^ataaes witii aanQaia., priaair e»in#3 &t ms'»testittit-ea aaides. 
4* tiag. eliOSttf© of l*-iimias*l*stit)sHtiited*4-'liaio.®®a 
feataa«»* 
f!b©- first iaet^ t»t wtait ¥® w^Tf saltabl# if a aatl&-
faet^ rf of re4m0f4o» ms «*aila1>le, a.e tli© q^^^smbsti-
tm%#t ^yrrolsp nm «aally b@ -©btaiasa.- Is %M,b MbomtoTy 
tM 'ceij ierimtlT© cm wfelclhi jsnt-al^ tie af^ teeticm was att»pt--
«a was a •&£ of- amfi fli©_ ®,ttaapt 
w&B imsa©#®#sfal». It I# if of tin# or-* ©r 
sttbstitm%@d eoijid be refimeM ttslag alec^ol 
fS.#4 witb ly4F€iel,Iori« aetd as a a©iTOat# Sttba'titatioa on 
earboa -mn-OmTB pyrrol.#® aetd aai, 
pol..3ni@2'lgatlc®. takes .piase b«3t#r#- or at l^ ast far 
?4 
mim.^  %'& rmia tfe© e«t«.l.yst. l>e<!oag ®.d Wibaat ware 
successful 'tM pyiroies to- pyrrctll-' 
-sam# solTsat# If tTm ©afe t^itrnttag gr-QwiJ eontalnet a ¥©az«a$ 
stag it was r#teeea to <sycloh®XFl» 
o(-fflQbstitmted fyrrolia^s ©a». to© .reduced 'botb cli€ '^ 
ieally and #atalyti«ally to pyrrolidia®-s. If it is deeired 
to pr@far@ -am- (X-#m¥-Stitiit®d. pyrmlidia© with a 'bmzBm i^ag, 
ohm&lml :r#dttstiQtt Mst fe# «sed as- eatalyti-e r®dii)gti-oa usimg 
-aleoli-ol acidified with liydr^ eklorie- aeid as a s©lT®nt will 
als« r®duee th.® fegsmsea© risg» 
'Tk& third method of synthesis of o(-am%stit«t@d 
fyrifolitiitt®® 10 f®rf-#ctly 6®^®^ !^. altfa<Mi^  sfntliasis -of th© 
l.»4'«ttlialoge» tetaaes iiS- difficttlt^ ®. 
fhe foorth. method is similar to tho third. In. th© 
-syath@«i.-a of or-smhstituted pyr»liaea- by the method of 
Sloko,- r-ohlo-ro«-siibstit«ited k©timi»# so©tat@s are foamed hat 
ar@ im- solatioB -aad Q.m diffiomlt to isolate dm® to their 
tm-stahility# It was th-oa t^ that p f^haps- th#y eoul-d h© r©'-
da««d to- the -0'< -^-Bis]^ ondisg i®ia@ -©it-hef hy eh i^oal r^ dme-*  ^
tiim hy aMias mgaosim- to th©- aoid soliatioB or catalytio&lly 
ia- claeial- stid ©olntlos  ^ttsiag platims® onid©- plat^ iaiaB-
-slthom  ^ aad MeSl¥aih • we-3?@ mmieO'©.ssf€l.. th# 
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iblaek ©atalyst# B'OtU usthots of r®4ue-tlom war© sueoessfml 
Im  ^attmpt to c(-plie»ylpjrro3.t€ia®.,,. tfe© latter 
gave . a ffior# pi,i^ ' fpoto t^* f&@ srield, %mm%Tt was aot as 
lil,^  as vi%u til® s3m.tli€sis goiag tlirc«i^  
H©a®® no attempt -was imde to ®xt©a4 thu® astliofi of prepara-
tioa to flf-&lk7lpyxToX14iB€..S'» 
(X^HISKlLi'TBHOI.IBISE* Tlie emfoajad was ofetain^d Isy 
2!^ 4astl» of of-plieayl.pf3?roila® aee-ofilng to th© 
tlyeetiims of <Satori®l aai l.aForg-®'^  wmB. -mmbln 
to oltaia, of-ffe i^ylpyrfolltlTO %j tlits method tet sunthesised 
til© ompomi in m t^hmT way, 
Tirm g. of fl(«pln§iiylpyyi?oliii# was to 39 ee., 
ic  ^ eoa0-emt»tei &yaroeIilo3?ie aeid Sf g,* ©f grsjmlait©  ^
tin in aa. l:rl®i®ey@r flask:* As som as tlie r©a®tioa 'liad 
,s<m®*bat it was plaeoA m. tlie st^ -am. "featii -for two 
,&oarSf 111® solmtion was deo«tmt©4 aai. tli© rasiimal tin wasb-
with wat«r. tkm msMugs w@r« attefi to tbe aei4 solution, 
Tlie solmtioa was th.©a wbl&m stroagly all:alin© ani. Btmem AiS'-
till#t* fO'th# iistillat#, 10 -cc, of eoBo#atrat:©4 iiydro* 
o&l#r|:e aeid mm aM«d aad tte solmticffli. waforatet to a 
:jBjr«p» A saall mouat of wat®r -aBd stroag ommstie was th&n 
Mast,., fk® oily lay@-:r *as' drtet m&T solid 
hytocKiit© Alstill%t| 4,5.g. 'tes# distillei at ISO® mm4®? 
iO mm, A piemtQ erystalliaod txm. alcoliol aelte<l 
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at 1^1®® as reported# A elilar-oattrnt® M®it#d 
at I08^109»» 
MSffifLAflQM OF la att-wptimg 
t« af-pli#ayl'-l-met&yipjrr€flidia®. 1>F ii©t.faylati©» of 
tf-ptteayl-'p-yTroliiine ae©or4iBg to tbe di^^eetioas ot LaF'oif®®^,, 
it vm f©aa4 tlnat lai?g@ t»aatiti#s oi thm: •tmaternaJT deriva-
tiT® mm am4 pi^ rif ieat'loa toy tliet HlasfWmrg seooada^* 
tertiaipy aaim© s f^sj'at-icta gair© a f®w 4i?op-s mHy Qt a tertiai^ y 
wh©a S g* C3f mmm- us'@d»,, A ftci-ate-
fr©pa,3*sA fs-M til© m©lt©i •&.% ©lis tert* 
:%mf sffliine la so^ mtlon- reacted witli lieajsoyl elil.ori4«, 
w&i-#li i3i41eiite4 rl3ag Tmptwm la amaloiy ti^  nitiotia©* Btiri* 
fisatioa af (>f*yl#ay3.*l-»thy|.pyr2?oil41ae- Is fm tliis r®asoa 
€ittlml% aaalysts is aot ©.©atitiT® to 
til# mh&mm0 &f larg® .aaomt.©. at ar*pla,@ayJLf|TrDli4tn©' la t-li@ 
iK*tlie»yl-HHBetliylp.y»olt4i.ii# fraetim. 
BimefioH Of wmmL^r^mQmmownKMTmxm, mm 
fhm.jl im^B&XmSsTmi,^ ® addition proAne.'t' ©C r.-.^ liloi'obtityro-' 
mttfile was f-i?#pare4 aii t& tli® mt or«ph#i^ l]^ yrroXlBw& 
%%& B-aae cp_itmttti#s lj-©lisg Bse4 'Slactal aeatt© 
sel4 was then siewij a44e4 till all tli# GripiaM reageat was 
4@«t3roye4.j tli© etli6-f ie-eaat-ei ia»€ tli® 4iiss-#l're4 %m 
m little glaeial ase-ti© aeid mm f#ssltele* mMing, 0*3 
$.* of pX&tlmm miM pMtimm felast eatalygt,,, the solmti^ a 
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was im .a*te©splie» of • lytjtjgea* la %w-cj bmi-rs 
rtdttcttoa was #caipl.et© aat th© eataljrst was off# 
H@®t of the ae®tt§ a-ei4 was -reaarei toy -di^ tlllattoa ttsimg 
4 wat®r batli aad ffef was t6t« 
®at# •strosgly altella® «a€ .st©aai tlstilled* l©«®TOry ©f 
tH# teas®. %y ssttag ta® strcai#y acid wi^  liyArc?* 
•cMorta mk&f. •evaporattag t© a Sttitll ts^attog wl*®! 
.eTO@.S0 sti?€iag eamstle-' amt tirytBg »-o3.t4 potass li® fayaro®:-
t'd» gfitT® 5 g* of bmse %-©ti.iag -at miens' 20 
A, picrate meltsS- at 1.4a® m mpmir^'S. ly G-sto^ei "aad C@l«aa 
tm (K^phmyXwrnsstiMmm a®t s iilx«d aeltiag potot eoaflmed 
its identity  ^ It i® iiit©»®stimg to mote tliat tu tMls eas® 
tli«' te®S2'«iie ring was a-#t jrediiced* 
(X-mill.m.eo.LJB.111,, was first 
OQ 
paf©fl fey Jailer aoi flmkm' ' *- It was %& tliis 
T#8ti^ ti-att tjry s®taXyti« r©im®.ti©a mslmg Maas aad SJirla r^ 
eatalyet aad mlsisotete aleqife.©.!'wttli liy<irQe.m0r4e 
§.oid fts a s#lifeat* f© 100 Qt atosolate o.-a g» 
®f eat«lyst., § g. of of-^ thylpyi^ rijltm# .b-olitag at ,lS5*i26®, 
am€ a sli^ t •emsas mmit mx. eqaiiraleat ©f liydrosbl^ rle aeld 
mm a.M©i.». .la ftT© fecm^s reAttetl.ea was $€®|*lata* tfae 
tjip:»®tj®ml mim&t &e fcty€3?os$m MTtsg also'r1i@4., I3fc© 
Ifta© wes r'ee#fe.ye4 a# ms .pyyrsllito© ^ast Qf#r b&IM 
.|>#tBSsS.i$® JLydEtaxid®-!. .Xt distilled at a ©oastaBt teapfsratttT®-
- 3? -
g£ lES® gav® n pie^atQ melting mt 8§® as reported by 
fclla? a^d Wa«&s# 
(X--PlGOLIiAMIHS# A reTl®* ©f ti# llteratttr© sh<wed 
tfeat tfeis eMp-mad liai Bot li-etti pre|iajreA» All 
mm%ho€B wfelefc it® sjathesi# «s e^cmtmplatei. preaiised 
t.#o maaj" sid© r^ -aotiosa as a resalt ©f tto@ reaetlTlty #f 
til# pyritta© aii«l®ms «2e©pt tMe aetliM fimallj adopted i&tch 
is l.«g aat t041otts» steps -ar-© sliowa ia tM fslloMiag 
»SStt®ftl 
0'^ °^c 8"^°  ^ G-^ ^o 0^° ;^ 
I  I  +  a !  I S. I I  ( I  I oaoas' 
II ' .0 H^SQg > l| I H* . f I 
6  ^ ^S-CC  ^ • •'• ' • .0-»0«If0H zaa + HM 5. ^a-Cla-HHs 
SI 
•I»#aart' ' has ma.4m m ©tmdy -©f aat/^ -pyridyl aide-
liydee ami feaiS cmirie  ^ tkm •&hm& to th.at point* 
fii© pr©0©tTar® .giv©m li@r® ilffers only sll^ t^ly his, 
af-stilfe-aiol® wag pmf&Tmi. aceortiag to ilr-eotioBS-
mt tislag fS or-^ pieeliae, 110 g* fresfely ai stilled 
fe'®az8tlfi®li'yi#- wi- Sf' aa^y r^tms- sia#' ©Itlttrii©*' • Opem 
» S8 •* 
 ^ thm swt# stlifem.gold 9S g* earae mef at 
a t€ap#rat\ire  ^las-li©® 14 im, p3?0©siis ,^. m a 
yteia -caf 6'^  ©f tb© tlew©tleal» Tii« froSact was alaoat 
eolortoss:# 
For til© -os-racilmtica  ^a ccwsirclal ©goa© imeJiia® 
mm QKjgm.t 4ri®4 bj tiiroa#! amlfti-3rl-e a-old,,. 
w&s ogoalaed hj pmstng. thr^m^k ttm •©.menlsjQr at tte- rate «f 
^p^pre -^lmately 60 liters pm hmr as4 fe^bljled •&© 
•SQlutt-«m of 30 g. stil1>sg,ol© ana -500 cc, coae.eatrat© .^ hydro-
oMlorle a-oid la as flask#, f^hm ^airatic® of mm.-* 
iaat-loa ms 7-€ l3.«rs* 
1?li@ safamtios as# .fsowes-j stf* %h% ©lialbyie was 
oaxi'i^ il otit seoi^ rttug to- «x©apt ttet 
tk# vm a-ot ses-orswd as suo&, Mto-r potaselm 
hat aided to- aak® tli-s s®pa]rate-.,: aa 
o-zoess -of l3r€i*«3rlc®iii@ hydpoolilorite- 1-4 g-«| was aM-®d am# 
tti# ftosfe wasw4 la -oa^-^lf^ hoar tli« mlmtlm. 
ms -e-oolst and th© «;dla« off aai trie-A. Ja -orfior 
to r«oip© %hm Sac^g i^o smlt% ta# -eni-t# froiact was troat* 
tt with 30-»4Q 00,  ^|y®a'S©iie» ^xtmr© to tti®. 
loillmg polmt of tlie solteat aat tit© IwagsBo layer teeaat# .^*. 
V-pm -cooltag ia to®» S»f b* *®tii -flltoTO-ft off* 
tko- 'Tmmti,mi pfoimet#-s-w® stilMzole was 
fii« yl.©M ia 3  ^of' flie tli-«oaftitioml*. 
-m&Xt&i. m repeated er^ fstalliaa-tlQa# mt IIS® as ref^ arted 
fey Leaaft* It is ia was® water aad can 
readily lb© erystalliEed froa tills »-©lir«a%, 
fcsn* IM© m&mtt-m of (jif-pyridy'ljset&aimldoxiae § 
disB0l¥®-d in ?§ of S§ .^ al©o&0l wm t.r©at©d meie a period 
0f several with small ptsrtions al'temately ©f glaeial 
ac:@tle aeid aad gine du®t «atil 40 g» ©f aeid mmd 40 g, 
sitto Itad 'b.eea addsd, ThQ flask was allQwed to stsad S4 hours, 
til# mlMQ' and zlm aettate w@m filtered aff, and wasii@d witli 
fr®s& aleoiMsa.* Tlie alsobdli© solwti® was t.li©a wap r^ated 
%Q s tlii«k symp mstag a wat#r batM and r@duc-ed pressore*. 
fa%@r was tMn added astd tli# eT.ap©ratio,it xepeatoid  ^ after 
wliieh moT® wat«r was added aad a tbird ©Wf-oratioa ©arri®d 
cmt im ord#r to rmme as wieb xaf tto.® a0@tio aoid as was 
po'ssifel#* 1^© r®sidw® was smtarated with, fotassiam iiydroxide 
aBd tte oil mmtMB th© sarfaoe dram off, Bi® eaastic 
soiatism wkB mifej®ft#d to st@aia distillaticai- to reew@r th® 
Mse retained ly the Tiscotts aolatieit, and %hm lJas« was tte^em. 
reeofered froa ttm distillate ms after addiag liydro-
©blori« aeid* fli# om'biiwd frstetioa® -mm dried o¥«r solid 
fotassim hydrtxxid® aad disti,ll®d| 3 g». -sf oil distilled 
«t a ^oastaat t-«iparatM.r® of fl® i^ d#r IS mb.#. pr@-s®mr@-« 
fi.©rats pre©ipita.t©d fr« #tli@r selatioa was 
li^ t y#lio* ia eolor# On %h@- first erystalltgatioa fr« 
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al©Qfe®l it asltftt wittL dec^mpositioa at On the ©©eond 
fliiystallizattm ttoe #cffiip@Qtid -erystaXlizing mLt was am orange 
eol.oip aa€ feegim to iarteem at 156®, fiaally aeltiag at 190®-. 
It was m-sttitatol© as a teriTatii^ e.. 
Tli© aMim© fomet an ©xalate frc»a'©tb@r soltttlGa ttet 
-eottld readily fe© erystallizet from aleoliol and a®lt©d at 
l©f®. 
Th® fease formed a ©kl^ roa-amt® tkat '<?:ryst-alli2©d 
Bi-etly fttm water ael-difie  ^witli ^ydroclilorie aclt. Upon 
tmkiag a I^ttiEtg polat it "b^gsai t© fiarkeB -at IfO-® an-4 
-»lt@i with deecKifiJsitiea at ,E04^» A saifia for aaalyeis 
was 4ri@4 in a 'fm<swm 4«®sieat-or at T&€m teaperature*. 
Aaal-, 0ale4, for M, 43.9. 
0.'Sl©4. tCS!" C.^ S^^g(HAltd^J'g# .&X^p ^S.-S. 
Caled» C0H^gAaei|HOll 40-.?. 
F@tta4-s Mp 4-0.3-, 40.1., 41*S.. 
fli© sefarat© sM&lj&m mA aot agr®© mry well amone tli€®-
aelms tet iadieatad a Bix@a lh.ydro0hl®rld©~©&lOTi0«mrat®-. 
As t%m aaaly-sis. of tk# ehlor-oammt® was- aasatis--
faotory tmw idaatifieati^ ii:,- a -©Iil^ ropiatimate was prepared. 
It fceliav©d in so-lmls-ility Ilk-© th© elil@roamrate aufi was- pr©-
pars€ ia %%m m&xm way*. 
^1. OalM. for Ft-,. S7-.f. 
FottMj Pt,, Sf.f. 
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(5(-fie-0lyle®lse- was a e-olo l^a-ss <?|.i tliat kai only a 
faiat Q&&T aad i'«®ijata.©.i 0'®l#flsss for s©mral tajs bat 
iii»4iat#ly gsT# # coler "Am a plae© ist solid 
potassiia bydrcsKlft® aM©a to lt« It ms aolatol# im 
watsr all 
^ A- %hm llt®»twy© sliwet 
t&at tMs ®-mpQmi& li«t mt p»pa3?©d,, ;ii© 
spttto#-sl.s  ^ 'wa# #p@a to %h® smm- Slffleulttds as tb© synlMsls 
0f its i-g<mer aa€ tfe© yisMs w%m lower# 
s»t&o4. of .8:pitht#sis was ©sseotlally tk© saa©  ^feemseylmeta-' 
Ble©tia©,( tmm aieot.ia®! %mm^lne to tli® i^restloES 
Qf Ptaaeir- toeing as@& as ® stajrttag Thirty g, 
fe-®ii^ eyl®®t-0ai«-€ttlB® -ire» tlss0lw4 la SOO ee# of 15  ^ itydro* 
«-aiort0 a^i.a fer Qmoaizatis® -aad tli© syathesis. frcm tlii-S 
pciist- -tarrl©# -^ setly ®s that -q€ tli© c(- is"oe®.r«- Wli®m-
©•©aetmtratM acifi ms wed as a s0lf®st for tto ©aont^ atlm, 
tie yt#i4 ws l©»#r« 
/3*i>yri4f*laiftli«iali©3cia@ «s «eli Iss-s sGlulale la 
was it# o(- It eri^ talll^ ged la mmSXes 
tmm. titis golveat ani -eoali §ls© b© r^fstalliset fr<as water, 
to ref©«'t®4 it »@14i@€ at 14S**# I«®»art 
par@<ft tk# -^fSfTliyl alfe&fi© lat 4i€ aot refcrt- sgKiro:# 
•m& @f /3-f ms 0arri«€ 
iaeatitellF as ths o(» isy«ig» . g3?<te three 5. &» 
Sg ' maa©r»-Bek» Mm' {18-94}* 
. 42 • 
a total. 0Ef .6 g» Ijast© b.% n 'ceastaHt tsmpemtmr® 
of lis® ma©-? 18 M, prQ0.BtiTO. was 
A ©liloreplatlaate wlfeea, reer^ stallize  ^ f rm  water 
aeiSifl®i with. liydycelilQri^ f acii*. ti.4 not w&X% %t a t^ per-
attire as lii^  m ^2Q''^  -altli^  ^ it. 4arte@B«4 .sligtitly# 
f.0i? m&ljBiB wa.& iri©t ia a rm&wm isssimtor at roo® te]^ * 
mT&pQ3t9, 
Mmi* Gal6d.* tm Wt^ 
Fmmrn 3f,?0. 
A picmte was «-ot tery MQluhXm is aleoli^  teit 
r^ystalli-gM al.eelj is lmavm-» Zt mQlt©! s -^arply at til'® 
m mp'mtM 
ms a. eel^ rless ©11 with a faiat 
M&f, It was salittM©- ia w#t@.r is. all jsroporttoas m& t&m^d 
& mmM4 whm m Amp mm -slloiwet %0 st-aa4' in tii© 
ata^spher®# Balik# lis oT- iso®.0r it i^d sot b^ecca# colored-
wlmn potaggim was a44©4 t#. it# 
« -
mmBmmT OF BissociAfios mmTmis 
iwm^mmtm 
In wmimwtng th.© mrtous glfm in tlis 
HtsrateSN© fof tto det^ aaaiaati-aa of 4issociati©ii emstants, 
it was e¥ii©at that tli© a#st ae -^arat^  a©tlio4 wm tteat 
t#s.erite©€ Saratli-#rs., Bi#W©rd ami. By t&is 
mmthQ^ til® iisa©0t-ati'Oa s^astaat was -0a3.ottl.at#A frm. tl^ # 
h.jir#lysis ®:o®#taiit wliiel Is to ttie iiytr«g@a %m c©a-
»atratton ffe'io t&© hmm .|s imif a««tra3.1a#€» 'fli® hydrogen 
i€ii esmesmtmtl'isa ®-aa hm lamt 4©t«Biia#€ a »#arles 
e«p«a4s, wlile& will gif© at pasttai aemtraXizatieai 
sQiatt.#®# iBaiylag f]?» baele t© aeidle-^  t>y -a bydi'^ gea ©l.eot-
.Is mt tempting t<j tfae tl#s«iatlon coast ante 
&f eaS ^ -^t©ly3,fyri'0li4is# it was fomd 
t# UB& %hm  ^balf m^atirailmtiim* Beth 
feyy w« l^y %MBi& mi. r&Tj tas l^abl# la wat®r.« 
It was iapossitoi©- to s®t tli<ffii ia soimtioa "by amy ^©mt of 
a©.S,4 'Msm & s-tmivalsat# In t%mm eases aft«r aMiug 
m. mrn t^ «<piiral#at ef a«i4 to tk® fs-ee-Ms©  ^
S '^' 'Sjaroth#i?s> 'Blefef©r4' iM' Saafwiti,' Cltrn# Bm#, BmB tiss?:). 
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MPHIIillfli 
ler TOasiiremaat of Aims i^atioa coastaats .It was 
nmm:mrr t« mtrnixt the 0mpma.&m is a state pmyity. 
So steps w©» taksn t© ftiriry pyyTOll^ iJi©,,, 
q'-etlfeylfyr^ elMls©,. <af-plieiiyJLpjTreiiiia©,^  tr-fioolylsaaSa© aM 
/?»pie#lyi0ffiia® etlier tlrnn. tBist alreaty TO-f^ rted in tbel? 
systltesis* a,«y ail. Iry mm- step syatfe©#,!® 
twm pmy© Thm tertlair amines,, Sfitieaylpipei'ldiii©, 
N»«ye2.olj.02:yi.| S«taiii^ yl» I~tety3.-i^  l-plieayi and M-p-
toslylpyry l^ttiiiS' m&m @3J. rm. ttiroa  ^ a f-pt,sayy-
»fte€!ii€ftry--t«rMafT iK-»etlijl*fy3?r©lim© was 
esp«0|aXly parif|®€ as miar its prepaystioa. 
ifle t^la© mm %y erystslil-^ tim of i%S' Iiydrs i^i3,.arl£l® 
fro® ©ieoiic»I«ac.©t€«e as deserfbet toy ttarlea ant 
34 
aix-®» » fritt th®. ,toy<l-r@:0li®grt-d@ fTm& ms ir©c®»er* 
MX (umpmnOs mmmm^&. Bh0m®€ m mhs^utQly mastmt 
•Smil isapuies wer@ filied. tisttHatim of f::r« 
•5 -feis U of tb# ]pMJr,ttt®d aa ^eser-i'toeft by 
34. Ba3?-laa- Mii 1.* m* UMm* 3m*, 5®, S38& (iSSOU. 
iS lar#t. ffe« laAiealm* 
•, 1^ , B» tlissi®, State 
©oH.^ ge* Unpublished M, S. 
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TtiB first. m&M&Bd wad pyrrolidi»e» It 
was foand »©0©ssarj la orter to remove al-I traces of water 
trm %Ue bas«,. to &M mmll stripM of laetaXlie sodiM® t.o 
It is the I^stlllatioB flmsfc aai ftft#?' allowimg it to 
ataad t» with the- sodim toT s©T©rai toars# t© distil 
directly into tH.© .r#e@.iT©r^ . Solid potassim hydroxide fail-
ad t.o. r.«0T® ms a««l .a# two p#r«eat^ Vat«r froa tjie bas®,  ^
fMs m«tliod of d i^'Hg was ms©d in all tli® otU&r d®riTatiT®s 
.B#as«r©4. 
la t&© ea&© of the pjrMim dtriTatiTOs  ^sodiom 
pol^ erizsd tfe© materiel luite to-adly, and they wer© not allow--
.@d to staad ia oontaet witte. it long# How«T©r the material 
whieh distilled over shewed a hii^  degree of purity. In the 
•ease of a '^.-pieolyla»iB®, t.fe© distillat© was slightly colored* 
A seemd diatillatioa was mm in «iiieh th© saterial was d.rl@d 
m&r solid potas-slm hydroxide oaly saad distilled porfeotly 
eolorl«-@s.» ll@etro«trie titration sihoired both rans to h© 
•stually ptxre* 
B.efor© distilliag., ia ordor to «ao©rtain if th© 
system was air ti^ it,, it *a® @Taem,ate4 with ftE oil piaap. 
Tt0  ^ .air ta th© system wa  ^ dried hy pa-ssing throta#i eoae-®n:-
trat#d su.lf«ri$ aeid» Jifter distillati:® tie -6®]^ !©© were 
•§®ml0d as a.s possible. r^mparm- for sealiag the 
httlh of eaeh -sapmle was emerssd i» wmrm water and then im 
.. -
e©M* "Til© BXpmiBim and e-oatracti^ E the free toase 
t^ m tfee aeuth. ©f tk© mipttl© allewet tt t©- Ise sealed 
•©asHy* After l3.©liig s©-al©€,- 'eacli bmib was wash®4 first in 
aleolh.©! ast tlien in estber* Bae,^  frmetion waB t^ steS for 
pmri-ty hf titratlag a gat as t Q,.0S5S aoisal iiydrocblorie aeii 
staa<iartls»<l -against s©diBw  ^ earboMat® asiag s-^ dim .alizayla 
#mlf«iaftt« m ladisator* If t&e ferity f©ll below 99*7  ^ tli@ 
.-©iatfoaad was r®'J@©t©'i. 
Imrj TOsfely toasie »#m|50tta4s smh as I'^ plieaylpyrroli-
dija©. wM&h -.are also mry lasoliibl© ta wat©r mil mot gl^ e a, 
satisfactory @ad point ia' titmtim# So ©fe©«k. eoald b# maid© 
m tto-^ parity of tli@s© ompottads #xe©pt tliat ttoy sbcwed a 
ftry ©ciu t^aat toeiliiag p®i'at-» A -^culor e&aag® sharp eaou  ^ for 
a mtisfa-etory asetlysis ©f aieotin®  ^c(-picolylaffliiie amt 
j^ pl69lyl-amta0 eomld m#l #fetaltted» fhts M]b.a?ior is pe* 
©aliar m aBilis©> a wesfcer t)-ase. and les© solmlb-l©, will glT© 
a siiarp ead p®ist<, •parity of tfere-©- -e^potrnds was 
prOT#a ^y ©-l^ etrmetris titratioB,-
B©f©r# the liydrQg#a ioa .e©»e@»tratti-os of a solw.-
tidii was d t^emiasi the liyirog^a $l©©-tr«d© ms always ckeek-
ed %j #f thB pH. a 0.»0§ a-@iml st«a,dard 
P0tas.ai».aeid pM t^liaiats ^mff#r ©-olati.ps* fb# Taltt® &t the 
3«lmt4©li was always ©lie f^ced fey dmpli^ at© el@-«trod©® agsinst 
©•! aomal potasst^® ehlorid^ eM saturated, potassiim 
. 48 -
•©M-oride ©aiOB#! half flie was maintalm-
®4 'QmstaDiti hj usm of m ala? liatM wlt&- a mrtati^ a -of aot 
»or® ttea,a flws or miims 0,-t® m a w&t»T with tto.e smm 
-mrlmtlm. 
« 4t -
f mi I 
BlSSOaiAfl^^ COKSfiSTS OF A Flf MIfR«JlS HlfERGaYCLIOS 
G^p«jaii4 
Sat.. Oaiarol 
Btirltl' Ael4- Mt®4 l3i.ssoi®iatim 
Cossteat 
fyjipi&litia© *mm m,3' V2 3,#S z m 
*mm xm,m l/g i,-0 X 
,80fQ ,m,ig isi.f 1/2 ©qmif.- M X 10 
^mm SS..4 1/i 1 «"§ iX 10-* 
PpfwAltliW , .••SSSl m*.ii %/t SiS- X 10"* 
.*mm •.Hw'i'ljM X g X 10 
PyiTftlitlii© • _ •4Wg mm m •« 1 5 X. 1.0"^ '^  
c(-lt&Fl 
fyrr©llilm© •@eso f t -l/i B.f X 10 
0(-i%«3fl,« 
]p^Ql.t€4» .•m#3 MfvS 1/g ettilf#' 4 X 10 
^^x«jlS,4ta® ^nm 
3.ea,#-s let l/g 0.q,u4T#' 9 X ip"' 
•f£tO 1:08.1 im a,/s !•! X ICT^  A 
im-»X im ys 3. 3L » 
S-i%9i^ l pipe? 
time 
tt# 
4-
•ess^o ff:4i m^B 3./t -g,»f X X0-* 
s 
,,4fSg •w g* , 1 e-qntir*-.. 1 X icr 
— 50 « 
BlscussioH m a,issmf6 
€ata ar© ^gliwm in fatole m© aetliod for, 
M^asariag dlssoeiatic^a eoastamts i.@aT®a ®«e!i t# be tosired 
j^ t- it is ffiiMt miiuvrntm aetJioi. is a.s© at pr#s®iit* Is 
wa-suriiig tM© pi of saae of tli© poMtiiOiis tli® mmn 
r«a©li.#i a. «®2:iaBat m& t&®a- Aow#-a a dycjp Imdiemting 
©le t^roi® -poisosisag*. E<3ir!eT«rj th% i-s-salts' ©^uld ©a#ily M 
toplitatM OS a»©^1i©'i' solmtieM ©f t&e sm® asi tb® 
#l®etyQ€e tli® eorr©#i *a2.a# wliaa plaeed ia -tlie stantaxt 
flitlialat© 'bvsft®t S0latloa i»ie4iat#ij mft#r as©, fhu B©1IJ» 
tioas in geseral tii a^t a-eemratiili' f©li®ir oatwaMfe 
tim law for %Ii&b& ^&,at «®r@ aaat^ alized stowed 
scTO- sfcaia^g# ia mhmi a-sasmr^^A mt iiff@»iit fiilmtioiis* 
•fli® aeemmgy .of GarQ.t&s-rfe, 4#tefmiBiiig 
4i®ei©eiatioa -mnrntrntB Aegeiai.# to a larg®- exteat ©a the. fmt 
tM"6 at farli.al. ae t^xali'sati^ ni t&© fj'®-® h&sm &Q%m as a 
bmff©? ami »«11, .©ifirdips In ttoe ixf acid mm 
ae.gli.gifel©. ?&#s it- was- neemmw to. ©iwpl@t©-iy- ii©mtrali.«® 
tht© tias© im m€eT gst it iato seimtioa it is #¥t€®at tfeat 
til©' mawcmQj is m«l l®ss siit©-@ %km setbot &£ -ealeula-* 
ti;€ffi tM« er^r ^€© ia a®:a#mriB.g tli© liyiregea ioa «0Be-©.Btra* 
tioa is sqmareid., 
«g 
Im tte.it first papgr etf tit# s@yi$g W Hixm aaa Jctos 
'M Mlxm .I'otes* .jr. M»''Ci«».''Soe.».» 4&,/ Xf.S6 
"" 5X ** 
tkt data in tli© Itterstiar^© were eol3.:@e"b©4 anfl a 
m&ia'k&mttemX j-elstimsliip folat#4 mt fe©twe®a tbe dis.so'Cla-
ti®ii #oa®taR-ts aad h%%wmm ,t&s frs© mergt«s of l.esil&atioia 
of %hm t%m s©rl®s BCffis),- SfOOCH), HCCHjaGOOfl,), aCCH»01g.COOH|, 
aaft 1,C0H>. Itt I'lg* i til© 4ata ai'© praseatdt grapMieally to 
s^cw tfeat til® aam# relatiea i^itf ^sjMs for tb® 
pyEWli'dls# R-CG^H-qHI# f!i# "ralmBS -ctf* ele-eti'm sli&riag 
aMlity piott&i »a abseissa ar® <»|}tai.n-«€ fa?#® t!i© liter-
as d'©s-©ril3ad -br fiiacQH and •^-otos# flie only poor 
ag3?©e»eiit featweoia tlie T-ai.ta«a f.or "Ik# radleals -giirea In tit© 
llte:rattire aM tftos® ofetaia®i tl© pyrreiltia® mrtm iB. 
tMt of thm »dt®a-2.^  tamt-oiyl whi&h is a©t sii^ ifleaat 
wlien tfe® aewraey -©f %h® vala®' gi-rsa for tls@ dtse^oeiati^ n. con-
0taat ef is #«iis:ltere-i» It is a G<mp-omi 
f®iT iflS0liifel® in water sat ma l^y Heme® it mm 
s@e#ssary to c®ffiip3.#t€l|" ii®atraii2® tb.© tease m& to ms« a 
lar^r TQlme of water ia ®c"der to §®t it in sQlatioa. It 
fead teem pr t^ift#4 tliat t%«. "raltt# -cC th© @leetr©a shariag 
ability of 'iijdro.s©a as pliwm fey f jrrelitia® would not fee tli© 
mmm as that by tlie priaa  ^•sffltim# s«ri©s' siace la 
aai.d seri#m f@rmi0 ae t^d &hm-s a disso®latic»ii eonstaat a0t t© 
l>e !ftxp©#t«d frcffl Wm primiT "a»ia®s« fli# Tariattm Im 
bj^ tro'g^a 1j#®t 1© attri%at«d tm its j®^11 ®is® aad sjess*-
in -er^de- ©ti^ mlstry tfee first'cC a &«0logms s®ri#s 
&• 
0 = poirvts \oci.te.(j by priM 
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Is ffl'di.iiaj'ilj ©oastdered 
fei tlie graife on exaaiaation will show that t&ere 
ar# falixes lacking h t^wmm t&® Talme for p-tolyl ani hmnxfl 
or dlss-eoiatloa -eo»#taats •&•#•!»©«» approjimtelj' :S x 10"*''^  
*S 
aM S X 10 , fit# fjfismiT aaime ««rr® eaa Is© practleally 
smp©rlap-©s®<i OB tlis oaw# a siiirey ©f tli® llt^ xatmi'© 
sfe«3«s tlmt t!h@r0 are f@w il0s®9lfit|©ia «©ii®taats liiieli will 
Mire a v-alite ta tils fM s^a'iroitj of data my iadicate 
that «iB@g of tM.s type ar® 4tffie«lt -to syatliest^ E© am© to 
tas-tafellity. It is teosm ttot tht© t^ rtaa© amia#s ar© masta l^© 
aa.t ttf-oa distlllatim sjplit ©at aMcml-a. ff« stfrnetmre 
it say pr®€iet-«t tkat t!i@y would bafe a tlsso l^attoa eaa'-
staat falling in tills- Slti##s6 asia©, m mss-lfaisi® 
amln®, Mas % dissoeiattoa -eQastaat of 1©' • Ifleotin©, faavlag 
•m"* 
s €ls0#sSmtlc®i e©astaa% ef t * 1® > iA m -mw reaetif© eoa-
pooai and -diffi-e-al.t to mym^h^Bize, If smii a vmm MElsts 
for eaoli s$ri&s. -©f whetlter It Ije am mstatele raag© 
©r sot, it- will fftll whm flotted as tto# series 
was flottat^ lB- apf^«im«t.@ly tke saTO with sliglit 
dwiatioss ®itli«3f te- tli© yiglit m to tli« l®ft* 
f&9 ^hmlBtTj &f tk» t^ trahydropiridiaes  ^a»d pyirro-
Maes Is tat#»®tt3ig la tn® ll^ t a post^ lat^ d unstable 
wm  ^ a# we smfestttttt® ia®T#asiagly mfegative groups ©n tim 
n%%wmem* -ismIj e-<»pQ»M -eC ©f wiiieti a. 
54 •• 
e#iist«iit Is seasttfed t@a.-i©t&yip3rrrcjliBei, It 
©m & Msl© pf e:^ .^risoa ©f stx«©-t«0 it wffliM iJ© predicted 
tlMit 4ertr»tif©s ©f pyrr©li,a@ as w®ll as tli# t®tra-
w<mM hme m emmtrnt ia tils 
sot :stable as smh to tet in tlie 
fsliiwing ©qtiiil^ rtwi -
Satettt^ tiom oa th© aitr®g©ii tiierem##4 tlie teaaieEey to rsTOt 
wltit wat©r, & as t^l-^e group tiaftmg mxem laflaea©# thaa a 
2,©s-® s^gatif#, to. aaai0g©«s #{plli,¥rim was f^ssa th& 
tptei4iyiF0®f'rtaia»0* It Is wltli timsm e«p©tt».€s 
tb.#]p©' ie aot ©a^mgl affiaitr is. t&@. aitieagem mtm to aa&© 
tk@ 'Mug -stabl## 
mmx l^mi.'mlj tiiat thmm is sk mastaM©- •jprnag.® rt»©@ tlie • 
©fesserfftti'oms s.mm «ati»ly qpalitattw to aat«r®* It 
al»# l3#^ eafteasiaat t&at thu «al. .r  .sfa-sar® <if lai ty mms^ 
m%mmd ®ast to©- « tto© ©f §»«rgr» It -Is tmp©ss-ible 
to '^b-talK a immm.T-m as i?©aeti®ii t-s 
-a *alae Z*f x W' ajad t-s <ta4t© a c-iapmmd 
l«r 
I'aiig#* Ae^Qf-atag to <sr-a@tliyXpy]p-3?oHiie ts 
fhe #?rid@ii«@ at pr@s«t Is mot mttl^ tmt to eay 
55 -
if sm&h. ©a wBstaljlO' rang# do#s 
a f©w 0as#s C5f BQ calleii' sterie Matraae© ccwli. be explain* ' 
©4, siaply OB Imk. of affinity* i^ eatamethylaae -etolorlfi© will 
o-mttuB# moQtlily witii aiiilia© t-« f'om l-^phes l^piir^ridiiie 
IK «* 10' I tout It w® ssbstltmte ii#r# positive raileal 
oytfe t^olyl tm ^hmfl tfea e-osdeasatim will aot taJfce place# 
Os tim h&3t& &t til© ©li^ etKjia. stiariag ©"bllity of tli© radical 
ortliotf l^yl it wmil-d hm tlst thm dtssoelatim cm."* 
•gtamt ©f H-o»-t©l^ lpip#jpidta@ wmM fe# appiroiEimtely 10 * 
®i« @f -aKs t^la® my fee e<jast4er#i mt^ m 
tm t#tail.,# It ims t&©: fellewlRg stra i^tBtrsl for®ila; 
0Hi—GH,. /V ' L 
i '  V  
It with. "hmzQfX ^W©rit« rlmrmmlj at rom tmpmr" 
si 
st^ e to f0im %©ms#Fl®etaaie.©ttB# , wMeli Isi 
S 9—c 
I I H^s-e.H, 
SH, 
to «3aai®g«© r#metl©a pla-©-® «tth b©,ii»Be-
,paif$iiyi eiilorli© tMs »agmt is ext^ aslfsly ia 
tbstBiistiy t® s@f#yst® t&rtiayy mlmms from aecoaAwy 
§6 
aii£a#s tMt t:&rtiayy aalaes will el.tli®,r n&t m&Qt 
or' fmm mlf mstttble aMitt^ a pro'<liic-bs-» 
T&m. t^ p.erattts'e. yi©Ms -of oetaliydimetmleotin.© wM-cti 
is.I 
c .^^ /Oa. 
H 
fk©s® tw© reaetioiis sh,QW tlmt th© aost r®aGtlv© 
f i^at in thm nlm%ln& solseml® %m t&e 0ai?boa-altr0,6ea ijoad 
ia til© pyr.rc»ll€ia© rimg In $lie earto^n at<m Is #mbs-t4-
tatsi aad Is a t®ir1;lai?y ©•!«. 
3?adteal is a©!*® itegittiir© tlim tlie ph.#ayl« in. obj^ ectloa 
to tbis stateaaiit laay fe® fai-sed tliat tfe® two are a©t ©tri-et* 
ly #'csiiarabl©- sinoe aie t^ia.© fern® a m®tStyl g^mp «a t1^© 
ft|tro0tm, y«t metliylatltm pyrrolltlne,, wfeloli. tes meh 
1#SE m&m tMa or-pfeeayl^ yrfolitiii^  sbamg®® tii:® -ai-seoeiatlon 
-•* QmBtmt -ffiBly frc® 1*3 m 10 t# 1,-»S- x 10 • As apjpr#xl-
wmttm &t tlie 1« 4XBsmint%mn e-amsei toy 
»i.iaiyla-tloa ©f/^ -•pyiriiyl-«'»pyr]p©lJ.ftla© earn !># mis "by ©est* 
fari^ oa of tiie valm© ©f benaylaaiae x lO"")'**" anfi 
Catalytic al#©t.ta«. liy4:rochl©i'l<l®s at 
•cm—GK»GH»:GHaCH»H, 
If til# ilssoeiatlca mt aieotln© wlii«]fe is 
f x 10 and til© dipsoeiatioa Qojmt-mt of ^sr^plieaylpyrrolidia©,, 
•A 
4 :x 10 , are it is OTi^ snt t&ftt t&e'^ «pyri4yl 
Mltr©g@» i» or€lmrii,ly ©oasl'Seired to b© positiT© 
4a m 3?a i^eal. aad m tUl^  ibasl.® it fea® be@n pr©» 
%h&% %h^- fyridyl aratteal wmx& IJ® Mar# pustti'T© 
tteaS' til# pMemFi-* BmsmTf It itaa also hmm p&intmd mt tMt 
tfc@ PITiiitt© rtag ie ii€@att^ e®^<. 
A ot tfe© tl.ss»s-iati.on cmstmtB shma 
ta Ta"ble IJ will sttppQ.3?t W%& latter 
vmim 
S X 10 
@*f0 X M 
g*3 -x ,10' •f 
i:+ 
6 X 
iii.»ui«iwnM-iwi»' 
o(#pt©olFiw4m» i^ -08S4,l<IE«SI, 
,1.1 X ,10 
1 X 10 
©Maia®t tlio *i,lt©3?,atmJ!'©*"' 
m sf* S4O--CI»M.). 
BS te*,* m, mbf {mm}* 
+4- faltttts -(jbt-ajiket rp«i lit#«ta»* 
« m -
If w® a f&r Ica^Mg sert#s a l^ast 
tit# el&«%yoa s^karlag aMlitj ©f th® leafils-'als as d©t©miii©d 
the im# s@ri®6,, w® ofetelm a earr© wliie.h earn |5® ©xtira-
t0 giT® aa app-ye^Einrnts, Tala# tm th© sleet-rm sb.'ar-» 
iss -sMlity of t&e pyrtdyl radioal m bhmm la Fig. z* 
sl®p8 of the mTv& wtoB m ea» gromp is iaserl* 
B& i# aet a# gr#a-t as: tli« priaa  ^-a»iae- emrr© iu.® t© th@ 
i:B.t«y^0aSiig -C%«- grmip and h@mm «f 
-af sMetrsii. .slmrtag ©tollltj is  ^ mmh J.#ss> 
Bwr©*®? if &%tmp% mmm »t# t© loeat® a j^ yrtSyX raiieal 
 ^til# primry aai,ii® ett,rre- by »®asai?«!6®t -©f %fe@ dissooia-
ti«a. estotattt ®f p:jrity3,®aia©:» €-qiast-aa% f#r t&e 
tistg ailr^g^a w©»M tm m- mt& tMt- f©r the. Talm® of tb.#, 
py t^tm© Eitir®gea iliat tft# *fald ft® 
emw©- to<i:0 sli-cw eoaelasiTely tiie pyridi'l rsaiical is 
as -smdh marm tliaa thm as the pliesyl 
t-s BQr© a®gatiw ttea tto 
f!i» sMb#tita-t^ at:S «i a at® attaeli@d %q a 
ais.pi%lf©' 3eaii«al mm toe mer© m-*' 
:setl'ra.. fit-® r©aeti-?lty of cliloyi#®,- to-r^siitA  ^etO',.^  
is «p'l.aia#4- «i tMg feasls*, Im- tl^ ie emsw -ef- ai©#tJ,a«.,. • 
SS Wifeaat aa.a MSLS-I.|a«-., tmmXm* W#teas#&afp©ii 
JS lo t, (1987) . 
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tla# ©arfeen ntm. starred 'lia.s a wbsj a^fatlTd- gr«p, tlie 
gromf» t® m aitffeatle ©roap hmtng 
&mm i6fgre« ©f naagatlTlty,. aad aa asta® gjronpiHg., It Is- to. 
fee ©x|>«#t.®d tkat its safestitm^ats wpmM wyy reaetiT®-. 
•Plii'S mplsia# tke  ^mm-snal eli-«l©al r^aetiirlty of aiisotin-© 
sad the ©as® @f ruftort of the e«l3«a--ttit-^0-@ia lii^ age* 
M©r«€jt#r as amia© .grsmpliig  ^ iS' mot poslti'T© im -ceati* 
pari-©Qa  ^ t© mTOtestituted raai^ als* ' If tii« relativ® tissoeia-
tim ©©mstamts ©f liytm-zise, 2 ;e; 10 lOEmmla S x 10** * 
.acttt «ttoyl-©m0tiaafclm«., 0«5 S' ar® it is 
©-ria®at tbat tM ti-r®et attttelmtiit af apa ®g grmpiag icmem 
til# Msleity, ia pyrr&M if t^ @ gr<»ps a» 
ylae«t hj gromfiags tte» .aridity ts la®j«as®d., fetraala© 
is aeiSio eaoa .^ to tara liteis rM, 
frsa til© iafoma'ti-m tliat %h» pyridin© ratio al is 
©SEt^ iTOij ae-g«ttTe» sim# -furtti©? iatem t^lag pjtminm ©li«-
eaa: " tf; w@- •0i®asi4#r tIsQ' tlssoeiatic®- • • 
• Val-ti©« t-aWiss, 
€1 -
©f' tfee esa^oaja i^ OH^CSCCOC®,^  w@ ©an i^ laee a 
mlm# ©a th© ©Iddtroa sMsriag ability of tli# a6#t^ lmie 
ip&4ieal> H0«CJ-.* It falM in th.e s&m raage as the pyi^ dyl 
mMml* Fyri^ ia® m tite lta#ls of its ©trttetmral fonsala,. 
eeataiaa m aetiir® liytTOgea, 'r#t its mmtiou with metallic 
ssdiwa has l@ag feesB ka^ra^# 0ttdcmfet#ily aeetyleae fMm 
it$ ability to :r«aet witk aetals to- tlie irery n« t^i¥@ p^o-
p®rti@# ef thM HSSC*- radieal and it is likewise frobalsl© 
tiitt pyridiae tfe# tssmeri-o iifyrityls tiiwrn^  rmotaX 
0f S0iitiii- emijim tmm tlie gjridyls&dim* Th© 
faet tliat t&ere is TOdtsetioii to tli© eoBipoiiBt B^oaieotin©  ^
diiriag tk© fetrntiou' the aifyridjls iadioat.©s litoeratioaa 
It pyridin© ^Umktmtxj is ®.ciKsi3$«ia tmm this staM-
t©i»t it Is s©t «:tm©:p i^®aiy tliat p|Tifti» fams- pwmliar 
with aaay B@t«illie ecpi>.«»iaSp -aat ireactB with. th@ 
i^gasM i^ agest aith«#- wm  ^ ©f' its r®a©tioas earn hm 
'©xi>lai»#t oa th#- tesis sf gMaoK|.i». e<mji«a4s. 
Wrm. Sis.00eisti@a o^astamts. -of ^-e tw® flf-stt^ stlt«it#4 
fyri^ litijii^  o(.- :^^ l .mi flf-fli-eaylt •Ai'«h are also plottM ia 
Fig, i it is ©Tit®a:t that th@ ®l®-p© &t th® e^rr© tor or-.sml)sti-
tm't«€"!fy3?r l^i-€ia#s- is i4©mt-iea.l -with tiiat Sm th© 
W':''''cr'''H«'''aSth»"j* 414'Tls'i^ f«"' 
•41 0*. B.» i&sitlij. $0. m&*' Qh#&p. SSj. 
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sm%m* It is sot ^I'pristBg wh&n tfi.© siatlai* straatures 
G—0 
1 - CHa a - ca« GHs . B 4 i 
\ • \ / » 
ffl[« S' H 
E 
mrs althm0. n i^tMr th# -©fft'O-t riag foimti.c® 
usr e® %hm nitregsa ia BCHg®:* t© »&&©• a seeoMaiy 
has %mm - i^Kswa* 
MIMQmmmmtG TITBATIOS OB*' ItlCOflM, af-PICOLSXiMlH 
ASB y^^flCOLlCLMIM 
•• la tiia tits-atioa of thes© uslag sodiai 
angaria smlfoaat© as ,i»aie-ato3? in px-oving tte parity of tli® 
"bases b^tm& €@t#i®daln6 dtso«eiat4©ii ©oastaal/s, a sliarp 
• ©laas® ©©aid a t^ h® oteta,ia@€ at tli# n«wi.tyail2Eittt<m 
p i^ati. Ita til® ]bop® tkat. s<»© tlir®w m, %hm 
mmm t&T this aM al,#© as a efe#0j£ m. tb® parity of tk@ 
saaplftsy ®ls©tafoffi®trie tityatims «f -©isro®. %as©# w@m. 
mTrt^ A m%w fk@ t4t»ti©a emirr#s bt® #h.ow ia fig# S# 
Pyyldlae wm titfato€ alTO 4a &-§.m tlat it© •eiirr®' mi^ t fee 
-©•c^as^-i wim -of ale t^is®. 
eai^ ryiag m't %@se tttMtisas#, ®n, aas l^© prtparad 
m 4#s«Tife@A «aa-t#r tlie €#t@.mtaatioa of dissoelatt^  eon-
sfeaats., was toso&ea mter wat#.r Is tfe# 'beafcs^F*. Tli# 
of all the elie©l:#d tlie -tMoT#'t4eal witiiia 
thm «f#ria©ata3. ©rror if tli© 1ms# wa-® ©•-oas4d@T#€ a«mot>as4©, 
fte qurwrnm of aleetto©,, fl^ -ple^slylaiaiBa sat/J^ploolyl* 
sniR-# ar« slsilar 4m typ@ mO. spp© plainly the ©arises, of moao-
acstdie l5ss©s. I i^ey give afes l^mtely a© iadie&ticm ©f a see-oat 
'bmsik whrne m «#al: eiicwilft  ^mxpm%%4. tm- th& pyfltta® 
ai.tf©gea, I.t ts «te®a a ©©ppaitsm Is »4e wit& tke 
pyri^ lm© tifs-atioii eiiSfve "feat- tM© %-@0i«4.ty tkm pyridia© 
mits-og^a 1® l«#r0-i. I>y %h.# 
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is long llfM- and 4©es aet requii^  
#3l#ee to r«ar« It- -^Iosb not }mt® irlia.G& 
It tffip^aBsifel© for' tbe las©et to elisfe oat .es  ^ a glass 
m %©ttl0| and altfeoti#i- it km t«it« well ie-rslo-peS 
wiags, eeMcm attempts to fly» 
KPEBIMglfll. 
Ft-g» 4 is a layawliig of tto apparatas *is#d fur 
tcKicitj  4©t«miiiatloas-» a C* mm 
aemmtmXf .eall^ i-ated, Siao© oae -flowroter lias cmly a 
14iait©i rang© it was to e.eiibmte mm^ ttmsmtrnTs 
to m-mmm T&tm& ef tlm all tJie way ftm 100 ce. 
hmr to 800 ltt#rs b©as"* B* aaa I# ar® flmsks "bt3ttl©© 
©f appr i^xiaat^ ly t&r©© lit#r eafacity wbiefe as® ®a.pty Mt 
m.% -m aa air easfelon eliaiaattjttg tli@ fitietmtioas ia tli® 
tXmmmtmff' rmdiag 4xkm t© fem^feli-jag-#, 
fise fe«B«s toeing tiSst©  ^ ar# •qBit© strong %mm aad 
will, ateofli 0ar¥ea dii^ i^ a® fj?-® tit© atmps-plit-rs, fhmj &Tm 
nXsm iLygrO'Seepto- ®ii4 will abs j^-rb wat«r» Seade i.ii or-ier to 
t^ a «f'€m-#taiit --miiioi? pm&mm- it is it®?3.@s®aiT t# Jrea^w 
eoj'to#!! -safi- wat#ir- tw<m tk@- WtiieM- tefeW®#- tli-3Km#i 
Gmig ami. lieiigtrdsoa, J* le-eti- lataiol,., SSj 988*-9fl(lt30)., 
-4.7-
m -
•& 6»i H this piii'pss©, W 
eoataia® str«g 0o4i« Q is m cateh bottl# 
to pr#r©at ©s i^osioas if tb# srst@m ekoold smck hmk aai H 
is a gi-cwmd ,gla#s gas al®©rpttom bottle •emtainiiag eoneem-
tiratea a©id. I i@ a thxee «cmpa,rtseat potash 
absorptioa bottle 'eoataiaiag tfae par® bas®, la th.® oaleiiam 
oU-oyii# tube m tk® sici# of' tli® absofptioa bottl© is placet 
glass wool to prewat spmy fmn b i^ag eairiM ©v®r. 
13i@ mrioiis tlm'kB w®m oosaesste  ^ witli rmbber tubiag 
6xo@pt fTm. tlie abs-o3?ptioa bottle I to tli® flasl: Rubber-
•will absojfb large aaoaats oi tb® baeos,* beaos- it was mooossary 
tlmt tbe .gas ooatatjaiag tbo oorapMiid ai4 a.ot o-oai® .ia ©'tmtaet 
witb tbe rabb#r o,^ i#«ttoas, fh# |oiats trm 1 to L wer® 
fitted glass to gls&s m ti^ tly m pos«ibl© soat tb© pi®o@s 
of mbbor tubing so^oria.® tbo Joists dlpp@4-in molton 
paraffi.a before boiiig plaoo4 m&T th© Joints.* It wo^M be-
better if tbose Joints wero grow-A glass, HowoTer m. analy--
.si® ©f tb# ga# goimg tbromgb I. -ebocked t^ ito .©losoly tbe 
smomt -lost by -the .saturatimg bulb If wb-oa aieotiao was ttsei 
m tba toBt fbe Tapor was laalyzei. by sllowiag 
tb« ^o bi:bble tbron i^ bydrooblori.©. aoiS ant emaly i^ng tb© 
»s l^ting solntion by tb« siliootmgs-tio aoit Biotbot.. 
M tbo from 1 ie 4i^  aB4 froo. fiw o-arboa di-cmid® 
it is mmmM&axy to iiis-«rt -tb© lia® ooMag firoa. flasme-tor A 
- m 
rnh-im mTwtmB air a -yiel'atif© taffiiiaity ia orter 
that th,« l.as®©ts will. !>•© «i:pos-®d to s® atsospfe^r© not 
mm feat &£ a emstaat Snaltity. m# tiX%m flasks C .^ C* 
-aat smlftapi^  a©lil of tit© (s^m&mtr&tion  ^
to «aJ^© tli« gas in M %m® .a relative- teaidit^ , of- sixty per-
f®at. 
y Is aa «ptF 6r^«€ glass stoppered gas atj-s^rption 
•feottl© wliieh a@ts m m mixmT f&r tb@ gases ©cMiag f rc  ^ th@ 
tw© soiirees  ^ K is a glass T and L Is a ground glass stQ:pp©r»* 
Mtlmmfmr of im ee. -eapaeitf *lt& m iiil#t aai •©». o«t»-
l®t glass tills# »©alftt lat0 it^  It is tli# In will eh 
tfe® iss«ts m.m q:i®«s#4% M Is a filter flask ©oataSaintg 
ltyir©cM«3Tie aeii te sateJi 'fc# aft#r it hm  ^ s®r?@€ its 
0 l#m4s tu m orttsari' mm^t bium owr 
l<m@ p&mm&m -oC ti» %'hm mt«r .pr®«ssi» etiaages m& tii»e 
alters, th® rmt# of gas *Me!i *e«l(i  ©© t! ir©ii^ wm. 
it wass- mmmmwtW to- la®#rt a fiwlf® f©r aato®ati:eally rogs* 
latittg tfe® pressor© fhs bottle 1 »ts ia tMs It 
is a feot-fl# apfkrOT-iaatelj fortj «#- iji tei^ t mA is fi'lle.4 
wit^  w»t@r. It in fitt«t wftti a rabtter ©topper tliraa# whlmh 
passes o»0 ais 'Of a -gl&s-s f r^nesMa-g ©nlj' fesrmly tbr©st#i th# 
©top^S^r aa4 tto@« tmfees q£ tlir«@ ea* 4iaiset.#r* f&® 
t«fe®s- Temh. t® tli® fe t^tea o-f tie %ottl®' aittt -are- -©fm " 
& ' lag," ISj Mf" '|lMl'}..  ^
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ia lar^e. on a of ibliKttJliig p&p#r-. T&ej ecmM. 
taslly b© t>rttsh©S trm tM hlott&r iEt-© a b©ak«r with -a 
<5a®itls hair hmsh* l?hls method ©f ©htalalng a SMpl© gifss 
a r®mdm aam^l® &f TarfiMg ages. A hmdred inaeots gives a 
e-Qa*r«mi©iit ®la#d sasplg .aad was used thromghoat the ex^eri-
Heats f©rf®ra@d. 
Whm the ^mmmtreAlon of desired in % was 
•ohtaiasd 'hj t^ ariflag th© «latiTe rates of flsw through A aad 
B, the ©lamps mmm all as qiaiekly as possible, fh® 
iBs#$tis- w®r# dropped thrmi,^  •& glass fa®a@l iato L and the 
glass st^ p«r r©flao@d» fh# ©lamps #xe®pt & were thea 
op©aed aBd th@ tlaa© aot©d» After th® oorreet time of exposmr© 
©la»p 4 waS' elosei to pr@T®Bt sueklsg haek aad elsmp 6 ©|®a®d 
whleh a'Hwed a fre^h ©mrraat ©f air t© iMt©dlat©lj fl'ow 
thrombi L. laseets w«re plae®4 ia. a aall bottl© eoaitata--
lag a llttl® eraekM wheat and e©v#red with ehees© el®th. 
'fh@ hottles w©r# -kept at a t«p«ratiir© of SO® for ,s©T@ral days 
aat the 4®ai. ©easted  ^ laeh day a CQHtr l^ was rtm*. A eon-
trol sample r@c«lT@d the saas treatoft#at @3i:e®pt th«t the 
lm&&8ts w#r© imt exp^ei t© the ^s# 
fhrotti^ ©«t th© exp«riaeats th© tliia ctf exposmr© to 
th® gas was held e-oastaat aad th« eoaemtratioa of gas 
mri@d. fh© -arbitrary tiro of B hoars SS 'ttiatat©# ®aa select* 
^d b^e-ams© th« first e.«p©md t«st©d-„ pjridla#, mt a 
• 
a fifty k$ll wten the iaseets 
wer® «pos«t foT tMt 
For bmk o:«pomii4 rans were sad®, 
usually trm ©iglit to twelve,^ , t© plet a eaire shmlms tli'©-
Tariafeioa 0f Mil wttli coae-enttatioa, tb© oayro 
r#a©liiag th© maffeot#! raage to tbo raag© wfeer© <m© 
limii4r#d peroeiit w®r© fcilled* Frcm these iata the fifty pe,r-
-Q#nt kill poiat was ealcalated mstag tli© statlstieal a©tboA 
<jf efeltiatiae l5iologl-eal tetm gifen toy SmMcQT sad Wallac#" '^^ . 
As %hm fiftj pereeat Mill pMnt is the m-oBt wlmafele point 
statistieally^® f©r p-Qrp##®St y l^atif© t©xi-
clti^ B tli,@ e«ftp#m4s li@t©i aw feasot m it* 
45 Corralatism aa4 MaeMn©' Oal^ S-ulatlm, Official Biblleaticm,, 
l^ a Stat© f l^l®„s®.» T®1. m,, S§.». 4? F*,. 1.19^5). • 
46 J# f, fremm# Free* Hoy* S.oe« Cii0ad.oa} 101 B,. 48S--5M 
ClSSf). 
-- fS • 
Ocmpomfi III §9 lit®!' Dissoeiatlom 
giirimg §6p- kill-' la- 2 Coastaat' • • • 
Si aia-* 
FyrlAtm® .0346 10*"*  ^
l-Betliyl _  ^
I'rrKslitiiie .^OOii i.5 x 10  ^
PjrrolldiKig .O'Olf a,S x W' 
I?y]pr<sltai» *mim 1»3 X IG** 
l-pfasiayl- greater thaa ,#.«. 
Py3?f^®XidlB.© -,O-§04Q© S x 10 ' 
Of-iplieayl-  ^
Pyrreliatm© »0Q0S4§ 4 x Id' 
«-• • 
Hlcotlae ,000030© 9 X 10 
+ TM,0 resmlt Is aot 'tm tli-e feasis of §0  ^Mil b»t Is appircesi-
aat^ ly At m i^mm eomemtratioa' oltaiaalsl© a 
2§  ^ Mil was 9ffe©t©4 i-ii tli© time ail©w#d» ffoi- all th@ 
.c«mp'0«4s th© sfe-aage la tk© eoaeaatra.tl'&m. tT<m. Z^fi 
%0 waS' "rory slt^ t. 
. f 4 -
DISO0SS1O1 OF RESULTS 
Hitie %%& fflgtlnsd ase€ 'to ^etefmia© relative t'^ letty' 
Is aim aai yet eea,sld©rlag tlit «alf0mity &£ dosage 
for ;@ae& iaseet it p@mit gait® aecmmt© topli©ati©iis 
by othmt ®xp-©ri»eat@rs» If a straia ii^ e«ts of eq»al 
r^si-staace is as®4 tit© a«ali®r ©f test auimls should 
-pfcffiot© a^emmey,. at least ©igjfet httiitoeA tussets beiag ns®t 
to t«9t eaeh. ©cMfflf-oniad* fii® eSii#f liaitatic®- c€ tli© laetlioa. 
is tJiat it em -@aly M msnt f©r Qms$mm&& tMt &h.m •Qmsi^ &r* 
aM# or lii.gfe t«ieity# 
Im mf study of toxicity ar@ •ths^e farlQ]al#s 
to take into #0a#ii#ratioa aas©ly» eoaceatratlm,. psre-eat 
Mil aad time of ffi£p'©sii,r@* la tltis s:ttt4y p#r<i#at kill 
w-as helsi ©oas'tast at fifty pereeat ttooa# tli® s©rl@s as this 
lias b®ea sttowa to b-e tim aost rBX^&bX® f i^at statistically 
f0f o:OTparatiT@ pai^ p-oaes ia STOlaatiag felologieal 4ata aafi 
witb t&e ©xeeptifa of tlie fiimt coapeQady pyyldiae,, th® tiia@ 
•Of' ©xposar# was bald ooastaat,. tk# ^elatif® toxietties beiag 
aadft t-0 S@pead solely ©a relative e©a©i0at3?sti®a0. filii.1© it 
Is pemisstto® to hi0l4 tlj@ kill c©astaat at fifty 
p®i?0@at fj&r m^&mm stated,, y@t it aay aot i&m ©atirely 
feraissibl® to- hoM tte® Its® of •mpo&w^^  ^ o.oastaat sia©® a 
sli^ tly ilffse.i'eat relatif® toxieity aigjit ttm 0fetmia®4 foj" 
- ?5 • 
tiii« ©f Thm qtiestlom InmiTes rates «f 
l»®:a@t.»mtl<m-, r#s t^mtl0ii.# ©t«-. fli@» %m m 4ata at Iiaad 
m t&® qtt®stie» t»»t it &©€®s tiimt the smm 
tsKi^ eity wmM lie ototalasi m m gas mhm tEe ttm@ ojf mxprnum 
is m% too 
fhe mmber of e^fnomds t«.st®t - is aot sttfficiaatly 
^«at to make mj far r®aeliliig stat««ts to iregard to tli© 
relation of stractai?# and tasset toxicity# UmmBT  ^ it 
toes .sttg0sst a r^Ty p^^sfitaM© ft©M la whteh further researeB. 
sliouli he It is with tMs idea 1B alM that tfe© fc l^lew-
iag sp©eiilatl©as ar© mat©* 
"f&iTf iittl© is tecra •eoae#mls6 tim Ij-asic im-tmr  ^ of 
til® oatta# lii#i |iiy&l©-l0Sl0.al aeti©a* Sledtin© lad r@lat©d 
empeftmd® tMon i^t to a t^ as p€>ts#iis throttgla. paralysis 
fbm mmmB syst«. 1#t the basis aatay© ©f tk© aerr® 
st-imlm.s .itstlf is mot fca-cpram Is tli# fl@M I® oa® ©oaeera-
lag wb.ieh littl® is iaaows thm mos-t tliat we ]fe#p© t©' do 
at ^r#s©at' is M ]p@lat .©at a ©Qr:rQlstt.«m ®f ©ffeet with s-cso® 
•eli€aaie&l pj-o^rty or e-aSbinstlem Qt f»op#i"ti©s. 
•If' tb© ai@rfe stimKlms is ©hemieal Is aatmr© it mi^ t 
fee pr#fitafel© to Imt f« sow foiat • of mamsaal ehi<«ieal 
3f«sti¥ity la %h.& ntsotiii® sasla^ml©* ^ge SO nf t&e 
ebiKloml st»;€ii©-s' it' wa©' pstntfi#' omt- tliat' tin®' a&st' rea t^iT©' 
4f Iota Stat#"Csall#g8 J. mt* a, m* 4». 
S43-BS2 {1^28)» 
•?6 
poiat %m the itoleemle was tlis 0-1 linfcag© btmmd in 
c&i—fh 
k  
aM tb© ©xplanat-ioa tm tills. Itigh. feaetiTity giTOS. that th&-
/^ -pyriiyl mSieaJ. ts Y©ry nsgattt'© and is atole to fe^qtiir# a 
lasrgii ammiat of tlie afftatty ©f t!i@ earto^B atisi ad^otiilag It 
makes tli® C-S weak and reaett're. In the eas® 
•Of !i#itaflieayl@-tlma« tli^ .^ aat eoatittom la a &omm%a% h%gk®T 
i©©e©© aa€# it po©0lb3,© t© isolat® tli-e free mdleal tripttenyl-  ^
U mts oOTIomd both earban atws are attached to 
thf@e Bmgattw 3?a4ie.«,ls aafl. th.©r©f0^-® liaTe msy little 
affinity f@r &mh .otfe©!*#. Geffl^ oma^s pj^ stoelag fr©© radical® 
49 ©its-ilj iMfr© fe®©a r©f0fted t© 1® reBOtiv© pfeystolo^eally % 
Tfe# iilgfe e&ealeal •r®aeti'riiy ef laieetim© w#mld makm 
it wmrf easily tmiMmd. si? it WQtill ii©Te a mTf Im eaidaticm 
fot^ ttal.* ©lis i-S upMM tej t&a- fao t^ ttet ai©®tia« 
mf441|- fee#!Mi«s. ©olor®d aa.-t a .^s#rte iftieii to 
tfe® atmespter® '&% tmrn^ m r^ntmrnm 
50 B«®at.ly ajad" S%mpm  ^ ' ' .s^ymtiimsi^ M 
48"'' " '"' 
40. s«f <. im'm.m Soe*, B'S,.. i§4f • .(.liMK-
.5© l^k.| lielmrisc®-aai l*-Sees*. 23.» 
66$- -('19^0J.,. 
m  ^  
B»©aleotlE» wMe.B, Is aa€ fmia-fi it to 
hmm a t@i:leity appro^staat^ lj ®-q,ttaXll.ag ttoat -0f aieotim©# A 
clos® ©xaaimatioii of its stmotural fonmlaj 
tlmt It 0li0«ld imwe tJi# Mae rmmtim eaffeoii-jiitr0g®n 
liaMg© ©a,tis#t eh-ieflj-  hy t l i© /?»pyrldyl vrndimlm 
m ma^b Imrnr mAm' ctf t©xt.,#lty* TMs faot Is pa t^iTOlarly 
dlstmi^ 'feiiig', if w& wisii 'tQ c^r^elat® eit©al«al rmetirity wit^ l 
t©xl©tty, ia Ti#*- of tfee tmt tliat tli® aissoeiation eoa t^aats 
0f flf«fie0lyiwS.a@ sffiS ^  •fie«3tIy3.saiB# mm- so oIob© together.. 
Aotilt !«f# #pfr#xtmat#ij Ito.# §mm reaetiTity as 
trm a eeiRjpri-soB iof tti© mesattfities 
#f tii@ iradleals,. Ho-Wf^r, catalysis, has mek to do witli 
eli«4@al r@aetlTi.ty aad eoacssralag t&i® we Mfe ao iaformatioa. 
tliat of alsetia# ©at It ie to %e ©2gpeete4 that its ehemieal 
TOactif'lty WQttIt bX&o fee lower Binm %hm pkeayi fadio-al is 
X :^m a«gati'-ra- %hm the pyrldyl* .Its t^ aieltj t© g3?ee.ter thtaa 
the «th;0r pyiw l^ldta® tss'ifati?®® its slimie^al ysaetiTity 
sfemM fee gr»at©'r» It sliews mnm |f©ly»@3?isati.ott M©ate€ 
l%#se aatliQJ"® fomd to b© of 
•Elia toxietty of /^ '-•iiiemylpyi'rolldiae is lower tbaa 
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